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Most important additions to our knowledge of the glacial 
drift have been recently made by the Geological Surveys of 
Wisconsin* and New Jersey,t+ in discovering and tracing across 
these States distinct series of hills which appear to have been 
accumulated at the margin of the great ice-sheet, correspond- 
ing to the terminal moraines of alpine glaciers. The contour 
of these deposits is very irregular, consisting of ridges, mounds 
and hills, varying usually from 50 to 150 feet in height, scat- 
tered and joined to each other without order or in rudely par- 
allel and interlocking ranges, which mainly trend in the same 
direction as the whole series; with many equally irregular 
enclosed depressions, which are bowl-shaped, trough-like, or 
crooked and branched, often containing ponds. The material 
is in some portions till, or a soalenad mixture of bowlders, 

ravel, ak and clay, entirely unstratified; elsewhere it has 
ew or no bowlders, and consists of rounded gravel and sand 
worn and deposited in layers by currents of water. Different 
epochs in the glacial period are evidently marked by these 
series of hills, for that which crosses New Jersey bounds the 
area of striated ledges and till, which extend south to this line 
but not beyond it; while in Wisconsin these morainic hills are 
three or four hundred miles north from the extreme limit of 
the glacial drift. The former series is thus shown to have been 
accumulated when the ice-sheet had its greatest extent; but 
* Geology of Wisconsin, vol. ii, 1877, pp. 205-215 and 608-635. 
+ Annual Report of the State Geologist for the year 1877, pp. 9-22. 
Am. Jour. Series, VoL. XVIII, No. 104.—Aveust, 1879. 
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the latter belongs to a time when it halted and probably reid- 
vanced, after a period of warmer climate had caused it to make 
a considerable retreat. In Ohio a belt of irregular drift-hills, 
which appears to be the second moraine, lies about seventy-five 
miles north from the boundary of glacial aetion, indicating a 
convergence of the two series iowenk the east. 

In the region traversed by the writer for the exploration of 
these hills, including Long Island, southern Rhode Island and 
Block Island, and southeastern Massachusetts, with the adja- 
cent islands of Martha’s Vineyard and Nantucket, both of these 
terminal moraines are finely developed, lying five to thirty 
miles apart. The New Jersey series, marking the farthest 
limit reached by the ice-sheet, continues across Staten Island to 
the Narrows, and thence extends in a prominent range through 
the middle of Long Island* and its southern branch to Mon- 
tauk Point. A second series, probably contemporaneous with 
that of Wisconsin and Ohio, is found on the north side of this 
island, from Port Jefferson eastward to Orient Point, the 
extremity of its north branch, beyond which it forms Plum 
and Fisher’s Islands, and enters the State of Rhode Island at 
its southwest corner. Thence it is well shown at a distance of 
one or two miles north from the shore nearly to Point Judith, 
where it apparently turns southward into the ocean. Twelve 
miles to the south the first range is again lifted into view in 
Block Island, a knot of very irregular drift-hills, which resem- 
ble those of Montauk. 

The sea covers the next thirty miles in the line of continua- 
tion of these series of hills, beyond which both of them rise 
above its waves again, the northern forming the line of the 
Elizabeth Islands, and bending to the northeast and north on 
the peninsula of Cape Cod to near North Sandwich, where it 
turns at a right angle, and thence runs along the west-to-east 

ortion of the Cape and extends into the ocean at its east shore. 

he southern moraine forms No Man’s Land, the crest of Gay 
Head and prominent ranges of hills in the northwest part of 
Martha’s Vineyard, extending northeast nearly to Vineyard 
Haven. Here this series apparently bends to the southeast, 
somewhat as the northern range turns at North Sandwich, but 
it is covered beneath plains or the sea for much of the way 
beyond this point. It appears unmistakably, however, on 
Chappaquiddick and Tuckernuck Islands, and in Saul’s Hills 
and Sankaty Head on Nantucket. 

The length of the southern moraine in its course from San- 
katy Head to No Man’s Land is fifty miles, and its whole extent 
as yet traced, to the west line of New Jersey, is about three 


* This series of hills on Long Island was well described by Mather, in 1843, in 
the Geological Report of the First District of New York, p. 161. etc. 
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hundred miles. That of the northern moraine from the east 
shore of Cape Cod to the west end of the Elizabeth Islands is 
sixty-seven miles, while its total length to Port Jefferson is 
about one hundred and eighty miles. The distance between 
these series at Martha’s Vineyard and westward varies from five 
to fifteen miles, but increases eastward to thirty miles, where 
they disappear finally in the Atlantic. 

The Eatreme Terminal Moraine.—This series of drift-hills in 
New Jersey begins at the Delaware River, a few miles above 
Easton, and extends fifteen miles east-northeast to Townsbury ; 
then twenty miles east by Hackettstown to Dover; thence it 
turns to the south southeast fifteen miles, by Morristown; and 
next to the south-southwest five miles to the east part of Plain- 
field; where, and for ten miles southeast to Perth Amboy, it 
forms the well-known range called Short Hills. The contour 
of this series of deposits is in quite irregular hillocks, with 
frequent enclosed hollows and ponds. Its material is stated to 
be coarse unstratified drift, or clay, sand, gravel, and bowlders 
of large and small size, mixed indiscriminately together. The 
profile of the country crossed by it rises from about 300 feet 
above sea at the west line of the State to a height of 900 feet at 
the mountain west of Townsbury, and to 1,200 feet on Schoo- 
ley’s Mountain, ten miles farther east; near Dover it hasa 
height of 900 feet, from which it descends to sea-level at Perth 
Amboy. 

The continuation of this moraine into Pennsylvania appears 
to extend southwestward, being represented by a similar series 
of drift-hills, lately traced by Professor Frederick Prime, Jr.,* 
in the Saucon valley, ten to twelve miles southwest from Easton. 
He also discovers at about the same distance north from Easton 
a second moraine, reaching some twelve miles from the Dela- 
ware River at Portland, west-southwest to Wind Gap in Kitta- 
tinny Mountain. The perpendicular distance between the lat- 
ter series and the west end of that which crosses New Jersey is 
about eight miles. 

Eastward the terminal moraine of New Jersey is distinctly 
continued across Staten Island, where its course is northeast 
twelve miles to Fort Tompkins, which is situated on its crest 
at the west side of the Narrows. On Long Island it forms the 
site of Fort Hamilton, and thence takes a quite direct east- 
northeast course for twenty-four miles to Roslyn; next it runs 
nearly due east about sixty miles to Canoe Place and the Shin- 
necock Hills; beyond which it bends northeast eight miles to 
near Sag Harbor; and thence continues, with some interrup- 
tions, in a course to the east and east-northeast twenty-five 
miles to Montauk Point. This moraine on Long Island consti- 


* Proceedings of the American Philosophical Society, vol. xviii, p. 85. 
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tutes a very conspicuous line of hills, bordered along most of 
its course by nearly level plains on both sides. So striking is 
its topographic effect that it long ago came to be commonly 
known as the “ backbone of the island.” 

This range is the southeast boundary of Brooklyn, Newtown, 
and part of Flushing; forms the heights of Greenwood Ceme- 
tery, Prospect Park, the Cemetery of the Evergreens, Ridge- 
wood Reservoir, and Cypress Hill Cemetery; runs close north 
of Jamaica and Creedmoor; and holds Success or Lakeville 
Pond nearly at its top. Prospect Hill in Brooklyn is 194 feet ; 
Ridgewood Reservoir, 170; Richmond Hill, 188; Success Pond, 
about 200; and the highest hills near this pond and to the 
north and east, about 250 feet above the sea. From the Nar- 
rows to Roslyn this series of irregularly undulating hills is 
shown by many excavations, as for cellars, streets and railroads, 
to be composed of till, or unstratified glacial drift, full of bowl- 
ders, most of which are rough and angular, while some have 
their sides planed and striated. This is the true terminal 
moraine of the ice-sheet. 

To the east from Roslyn this accumulation of till is for the 
most part covered by terminal deposits of fluvial origin, which 
form a series of massive, irregularly grouped and connected 
hills and ridges of gravel and sand, distinctly stratified, often 
in oblique layers, and containing water-worn pebbles of all 
sizes up to a foot in diameter, but having few large bowlders or 
none. Harbor Hill, the highest point on Long Island, Jane’s, 
Ruland’s and Osborn’s hills are of this modified drift; as also 
is nearly the entire range, both in its lower portions and at its 
highest summits, through a distance of more than seventy-five 
miles, extending from Roslyn to Napeague. Wheatly and 
Kirby hills are exceptions, being composed of till, while in a 
few other places, generally of small area, bowlders are found in 
abundance. The hills of Montauk, along the extreme ten 
miles of the island, are overspread and filled with bowlders, but 
are yet plainly stratified, as shown by cliffs along the shore. 
Heights of these hills are as follows:* Harbor Hill, half a mile 
east of Roslyn, 384 feet above sea; Wheatly Hill, three miles 
farther east, about 880; Spring Hill, two miles northeast, and 
Kirby Hill, three miles east from last, each about 350; Jane’s 
Hill, the highest of the West Hills, 354; the Dix and Comac 
Hills, about 250; Pine Hill and Mt. Pleasant, west of Ronkon- 
koma Lake, about 200; the Bald and Selden Hills, 200 to 800; 
Ruland’s, the highest of the Coram Hills, 340; Homan’s Hill, 
north of Yaphank, about 250; Terry’s Hill, south of Manor- 
ville, about 175; Rock and Canada Hills, about 200; Spring 

* For many of these and foregoing heights on Long Island, I am indebted to 


Mr. Elias Lewis. Jr., of Brooklyn, who presented a portion of them in this Jour- 
nal, III, vol. xiii, p. 235. 
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Hill, about 250, and Osborn’s or Bald Hill, 298, the last two 
being a few miles southwest from Riverhead: the East Hills, 
and the range onward to Canoe Place, 150 to 200 feet; Sugar- 
loaf, the highest of the Shinnecock Hills, 140; the Pine Hills, 
150 to 250, reaching their highest elevation three miles south- 
west from Sag Harbor; Stony Hill, a mile northeast from Ama- 
gansett, 161; Napeague Hill, the highest of the Nommonock 
Hills, at the west end of Montauk, 1385; the, Hither Wood 
Hills, two miles east from last, about 200; the Rocky Ridge, 
east of Fort Pond, culminating in Fort Hill, about 150; Sig- 
nal Hill, highest point of the Shagwannock Hills, east of Great . 
Pond, about 150; east of Oyster Pond, about 100; Montauk 
Point, about seventy. 

Depressions of fifty to one hundred feet below the highest 

rtions occur es ig ig in this line of terminal deposits, 
Imhat passed through by the railroad a mile southwest from 
Syosset, is about 140 feet above sea, being of nearly the same 
height with the plains at the south and north. Lake Ronkon- 
koma, the largest body of fresh water on the island, lies exactly 
in the course of this series of hills. Its area is stated to be 
about 460 acres; its height, fifty-four feet above sea; and its 
extreme depth, eighty-three feet. The only stream that crosses 
the line of this moraine on Long Island is Connecticut River, 
which rises on its north side and flows southward at the west 
base of Homan’s Hill, its valley being here about fifty feet 
above sea. A few miles farther east, between Yaphank and 
Manorville, the railroad crosses this line on continuous plains 
about seventy-five feet above sea; as also does the Sag Harbor 
branch a few miles southeast from Manorville. The isthmus 
of Canoe Place, which joins the south branch to the main island, 
is composed of gravel and sand, less than a quarter of a mile 
wide and rising only twenty feet above sea-level. The portion 
of this moraine which occupies the next three or four miles 
eastward is widely famous under the title of Shinnecock Hills. 
Though comparatively low, they have been more noticed than 
other portions of this range, because the traveler finds his road 
winding among their irregular hillocks, knolls, ridges and hol- 
lows. They are better seen, also, because not covered by 
woods, which clothe the higher hills of this series extendi 
from them to the west and northeast. Their material, as ‘of 


the series generally from Harbor Hill to Amagansett, is irregu- 
larly stratified gravel and sand, with occasional bowlders, which 
here vary in size up to a diameter of fifteen feet. The roads 
from South Hampton to North Sea, from Sag Harbor to East 
Hampton, and thence to the Springs, cross the morainic line at 
depressions which are occupied by nearly level plains about 
forty feet above sea. The longest interruption in this series of 
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hills on Long Island is at the low tract of recent beach-sand 
and marsh called Napeague, four or five miles in length and 
nearly two in width; beyond which are the pastured uplands 
of Montauk, extending ten miles, with depressions to sea-level 
at Fort and Great Ponds. 

The cliffs on the south shore of Montauk, twenty to one hun- 
dred feet high, are constantly undermined by the sea and pre- 
sent fine sections, composed of stratified gravel, sand and clay, 
the latter usually containing intermixed gravel, while in most 

rtions of all these beds occasional and sometimes frequent 
Sitios, up to three or more rarely five to ten feet in diame- 
ter, are embedded. No unstratified deposits were found in an 
examination of these cliffs for nearly seven miles, from Fort 
Pond to the light-house. The contour of this peninsula is very 
irregular, with many small ponds and swamps. Its surface is 
everywhere strown with bowlders, often very abundantly, so 
that they nearly cover the ground. These, however, very 
rarely exceed ten feet in diameter, being of small size as com- 
pared with the enormous blocks which are found occasionally 
near the north side of the island. 

These accumulations of drift, reaching in an essentially con- 
tinuous series of hills nearly 200 miles, from Delaware River . 
to Montauk Point, and lying as already stated at the southern 
limit of glacial action, seem to be terminal deposits dumped at 
the margin of the ice-sheet during its period of greatest extent. 
The striated summits of all the mountains of New England, 
New York and northern New Jersey, show that the glacial 
mantle was at least a mile thick at a distance of 200 imiles 
north from its southern edge. Its formation from the annual 
excess of snow-fall left unmelted would lead us to suppose 
that it would have a nearly level surface; and its motion south- 
ward, caused by the pressure of its much greater thickness far 
at the nor‘h, shows that these plains sloped toward their boun- 
dary. The Antarctic continent and the interior of Greenland 
are now covered by similar fields of ice. That of Greenland 
rises steeply at its edge, but after a few miles changes to a 
gently inclined plateau, elevated above the highest peaks of 
the land on which it lies, and apparently of immeasurable 
extent. Dr. Hayes found the angle of ascent on this plain to 
decrease from six to two degrees in thirty miles, at which dis- 
tance he reached an altitude of about 5,000 feet. It is evident 
that such an ice-sheet, in being pushed over hills and moun- 
tains, must gather detritus and bowlders from them to be car- 
ried forward in its mass, which would thus become more or less 
filled with the material of the drift at least to the height of the 
peaks and ridges which it crossed. Differences of direction 
and angles of descent in the slopes of the surface of ice above, 
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due apparently to inequalities in the amount of snow-fall and 
of melting upon adjacent regions, were sufficient to make angles. 
and lobes at the termination of the ice-sheet, and also doubtiess 
caused downward and upward currents, by which much of the 
drift gathered while crossing a.nearly level area, would be dis- 
tributed throughout the lower part of the ice, probably to the 
height of several hundred feet. The beds of loose material 
which had been produced by long-continued decomposition of 
the ledges or accumulated by previous glacial action, together 
with the thick fluviatile deposits that probably occupied the 
valleys, were ploughed up by this ice-sheet and thoroughly 
kneaded with each other. Very large amounts of detritus were 
also added from erosion of the rock-surface. Fragments of all 
sizes and in great profusion were loosened and wrenched away, 
while the ledges were everywhere worn and striated by bowl- 
ders and pebbles, which were rolled and dragged along under 
the vast weight of ice, breaking up and grinding themselves 
and the underlying rock into gravel, sand, and even the finest 
clay. 

The material which was thus gathered, mingled and swept 
along in and beneath the moving ice, upon reaching its termin- 
ation was accumulated in heaps and ridges of unstratified drift, 
full of bowlders, and identical with the till which generally 
overspreads the ledges and underlies the modified drift of gla- 
ciated regions. The moraines of Long Island and southern 
New England show the same division in the character of these 
unstratified deposits that appears throughout the region to the 
north, where the lower till, which seems to be the ground- 
moraine of the ice-sheet, is very hard and compact, dark and 
frequently bluish in color, with clayey detritus and its pebbles 
and bowlders planed and striated; while the upper till, com- 
monly from one to five feet thick, appears to be material 
which was held in the ice-mass and dropped upon the surface 
at its melting, being distinguished by its comparative loose- 
ness, its yellowish color caused by the exposure of its iron to 
oxidation, the predominance of gravel and sand instead of clay, 
and by the abundance and large size of its bowlders, which 
have seldom been worn or rounded except by the weather. 

The massive hilis of gravel and sand which form so promi- 
nent a part in this series of drift deposits heaped at the termi- 
nal front of the ice-sheet, appear to have been brought by gla- 
cial rivers. The melting of the ice at and near its terminal 
front exposed the detritus which it contained to the washing 
of many rills and small streams through every summer; but 
before the retreat of these ice-fields under a change of climate, 
their melting was extended over a very wide area. Their sur- 
face was then hollowed into basins of drainage and channeled 
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by rivers, which became heavily freighted with the gravel, sand 
and clay that had been held in the ice. A large portion of 
this gravel and sand was laid down at the edge of the glacial 
sheet, where these rivers descended to the lower open area 
beyond; and when the ice behind them disappeared these 
deposits remained as hills, marking where the border of the 
ice-sheet was even more conspicuously than its unmodified 
terminal accumulations of till. The latter appear with scarcely 
any modified drift in this moraine from Fort Hamilton to Ros- 
lyn; but thence to Amagansett a remarkable contrast is pre- 
sented, the moraine of till being nearly everywhere buried by 
that of fluvial gravel and sand. Bowlders in these stratified 
deposits appear to have been brought by ice-floes or small bergs, 
borne on the glacial floods.) Their abundance on Montauk 
may indicate a slight advance of the glacial sheet during or 
after the deposition of the stratified beds, carrying forward a 
multitude of bowlders which remained on the surface of the 
ice because they could not be removed by its streams. At its 
| retreat these would be dropped, forming a deposit of upper 
till. 

Previous to the deposition of the series of hills of modified 
drift which we have described, it appears that the ice-sheet 
reached five miles south of this line, though perhaps only for 
a short time. This is shown by Manetto and Fine Hills, which 
extend in massive north-to-south ridges from the West Hills 
by Melville to Farmingdale. They are composed of stratified 
gravel and sand with rare bowlders, and have a height which 
declines from 300 feet above sea at the north to 150 at the 
south. Three miles farther east, and separated from the fore- 
going by a plain about 100 feet above sea, are the Halfway 
Hollow Hills, of similar character and nearly equal height, 
extending some three miles south from the west part of the 
Comac Hills. Opposite to these, on the north side of the west- 
to-east moraine series, are two spurs of the Dix Hills, which 
reach three or four miles north from this series, being likewise 
composed of modified drift, and declining in height northward 
from 250 to about 200 feet above sea. All these appear to 
have been deposited like kames, in ice-walled river-channels 
formed upon the surface of the glacial sheet when it was rap- 
idly melting. The southern ridges are thus of earlier date than 
the principal series of terminal deposits, while those on the 
north were probably formed immediately after this series dur- 
ing the retreat of the ice-margin. 

he part of Long Island south of this terminal moraine con- 
sists of nearly level plains of fine gravel and sand, five to ten 
miles in width and extending a hundred miles in length. The 
height of their north portion at the foot of the hills varies from 
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fifty to one hundred and fifty feet above thesea. Thence they 
slope a to sea-level at the south side of the island. 
Heights upon these plains, determined by railroad surveys, are 
as follows: Jamaica, 40 feet above sea; Mineola, 103; Hicks- 
ville, 142; Farmingdale, 63; Suffolk Station, 90; Medford, 82. 
A very interesting feature of these deposits has been pointed 
out by Mr. Elias Lewis, Jr.,* who finds frequent ancient water- 
courses, aifteen to twenty feet d2ep, crossing these plains from 
the hills to the bays of the south shore; most of which are now 
dry, except that springs appear in them one to three miles from 
the coast. They are quite straight, with few tributaries, their 
direction being generally a little west of south. Thirty of 
these “plain valleys,” as they are locally called, occur between 
East New York and Riverhead, a distance of about sixty-five 
miles. In some cases they continue below our present sea- 
level and may be traced nearly across the enclosed bays to the 
beach-ridge which divides them from the open ocean; showin 
that when these valleys were formed the sea at this latitude di 
not reach so high upon the land as now. The cause of this 
depression of the ocean we may well understand, when we con- 
sider how large an amount of water was taken from it and 
stored up in accumulations of ice. <A different effect of these 
ice-sheets in high latitudes was to draw the sea by gravitation 
away from the equator toward the poles, making it rise much 
higher than now in the St. Lawrence valley and in arctic 
regions. The plains south of the terminal moraine, and the 
water-courses crossing them, appear to have been formed by 
the same floods that deposited the hills of modified drift alon 
the edge of the ice-sheet. Much of their finer gravel and re 
was carried forward by the descending currents and spread in 
these gently-sloping plains, while the channéls of drainage, 
extending to the sea-level of that time, seem to have been made 
by the same waters at their lower stages. 

Underlying this modified drift of the plains, and sometimes 
rising nearly or quite to the surface, as at the clay-beds of Beth- 
page, are pre-glacial formations of gravel, sand and clay, con- 
taining Post-pliocene shells and lignite in numerous fragments 
or occasionally in thin layers. No bowlders occur upon these 
plains or are encountered in digging wells, which however often 

netrate to the fossiliferous on Below the various depos- 
its of the terminal moraine, and under the drift upon the north 
side of the island, are similar beds holding recent shells and 
lignite. The greatest elevation at which any of these fossils 
have been found is in a well near Manhassett, where they had 
a height about 150 feet above sea. 

Gardiner’s Island shows a fine exposure of these pre-glacial 


* This Journal, ITI, vol. xiii, pp. 142-146 and 216. 


90 W. Upham—Terminal Moraines 


formations overlain by drift in sea-cliffs, thirty to fifty feet 
high, at its southeast shore. Here in a distance of a sixth of a 
mile the lower strata rise in two anticlinals, which dip at angles 
varying from 10° to 45°. They consist of dull-red, brown, 
dark and black clays, and brown, yellow and white sands. 
These arched strata are overlain conformably by yellow sand 
and fine gravel, which farther east are interstratified with lay- 
ers of white and dark gray sand and dark clay. About 300 
feet east from the northeast anticlinal, these later beds dip 5° 
to 10° eastward, and lie in the following ascending order, begin- 
ning at the upper edge of the beach: dark gray sand, nine feet, 
underlain a little to the west by a compact ferruginous layer 
one foot thick, which separates it from white sand; overlain b 
six feet of lighter colored sand, its upper portion filled wit 
shells* for two or three rods, at a height which varies with the 
slope from 12 to 20 feet above sea; next, 10 feet of dark clay, 
which thins out at 100 feet to the west, but increases in thick. 
ness to the east; then, about 8 feet of coarse gravel, with angu- 
lar pebbles to 14 feet in size, becoming coarser 150 feet to the 
west, where it holds angular bowlders 4 feet in diameter, these 
covered by about 10 feet of sand; which also forms the top of 
this section, resting on the gravel to a thickness of about 8 feet. 
The coarse j pies and overlying sand appear to be glacial 
deposits, and these, frequently with numerous and large bowl- 
ders, form the surface of the island, rising in hills 125 feet 
high. The shell-bed belongs to a period immediately preced- 
ing the ice age, in which the sea here had about the same tem- 
perature as now. The variously colored anticlinal strata are 
older than this, but yield no fossils) They are probably of the 
same date with similar clays on the northeast side of the same 
island, on the south side of Montauk a mile west from the 
point, and at Bethpage; as also with the lower portion of the 
cliffs near Brown’s Point.t Further exploration is needed to 
compare these with the lignitic beds of Block Island and the 
upturned Tertiary strata of Gay Head. 

North of the extreme terminal moraine on Long Island, 
another series of plains of gravel and sand, varying from one 
mile to five miles in width, and of similar height and south- 
ward slope with those on its opposite side, extends from Syos- 
set forty-five miles eastward to Riverhead, and thence con- 
tinues along the north branch of the island nearly thirty miles 
more to Orient Point. The description of these plains belongs 

* The fossils of this place were described by Mr. Sanderson Smith, in the 
Annals of the Lyceum of Natural History of New York, vol. viii, p. 149. See 
also this Journal, III, vol. x, p. 282. Twenty-five species are enumerated, all of 
which, excepting one or two of more northern range, are now found living in 


these waters. 
+ Figured by Mather in the Geological Report of the First District of New 


York, Plate iv. 
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with that of the second terminal moraine, which lies at their 
north side. The probable origin, relation and significance of 
the drift deposits in central and southern Long Island having 
been now pointed out, similar explanations will be found appli- 
cable to their continuation eastward and to the like series of 
deposits farther north, so that little more than a plain descrip- 
tion of them will be required. 

Block Island, six miles long and three and a half miles wide 
in its south portion, presents the next segment of the extreme 
moraine, which appears with the characteristic features already 
described for Montauk, from which it is distant about fifteen 
miles to the northeast. The first account of this island, by 
Verrazzano in 1524, says truthfully that it is “full of hills.” 
Approximate heights of some of these are as follows: Beacon 
HH, the highest point on the island, 210 feet above sea; hill 
one-fourth mile south, 205; Pine Hill, one-third mile north- 
west, 150; Sandy Hill, near Grace’s Point, 105; Cherry Tree 
Hill, 140; Pilot Hill, 185; base of the south light-house, 152; 
Bush Hill, the highest in the north part of the island, 140. 
These are andl 1 grouped, with many hollows containin 

onds and deposits of peat. Sands’ Pond is about 125; an 
resh and Mitchell’s Ponds, about 90 feet above sea. Great 
Salt Pond, which lies at sea-level, contains some 1,000 acres; 
the contour of its bottom is found by soundings to be very 
9 eg like that of the adjacent land, its greatest depth being 
2 feet. 

The south shore of this island is a continuous line of bluffs, 
40 to 150 feet high, and four miles long. At their northeast 
end, half a mile from the light-house, the section is upper till, 
two feet; underlain by typical lower till, dark, compact and 
full of rock-fragments, twenty-five feet, reaching to the upper 
edge of the beach. At 200 to 400 feet southwest from this, 
the section is upper till, eight feet; underlain by dark clay, 
stratified, fifteen feet; and this by yellowish gravel and sand, 
forty feet, to the beach. About a quarter of a mile thence to 
the southwest, the order is about five feet of stratified sand and 
gravel at top, with numerous bowlders; dark clay, fifteen feet ; 
yellow sand and coarse gravel with irony layers, twenty feet ; 
typical lower till, unstratified, about forty-five feet, to the beach. 

t the light-house the cliffs are 150 feet high, and consist of 
dark clay, stratified, with enclosed layers of gravel and sand, 
the clay predominating and forming three-fourths of the whole. 
This entire bank is stratified, often very irregularly, dipping 
10° to 30° in different directions. Gravelly layers, containing 

ebbles up to one foot in diameter, mostly angular, often occur 
in thick beds of this dark clay; and occasional bowlders, up to 
two or rarely five feet through, are embedded in all these 
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deposits; as also westward where sand and gravel prevail, 
though the dark clay continues abundant. At one point only, 
about a quarter of a mile northeast from Black Rock, are red, 
white and yellowish clays exposed. The bank here is forty 
feet high, and consists mainly of the dark clay, dipping about 
40° to the west, and having layers of gravel aa of these 
brightly colored clays interstratified with it. These were prob- 
ably derived from erosion of older beds, and there can i no 
doubt that this whole line of cliffs from the base to top was 
deposited at the epoch of greatest extent of the ice-sheet. 

Clay Head, at the northeast shore of Block Island, also 
exposes a bed of typical lower till at its north end, where the 
section is six feet of coarse gravel at top; lower till, four feet; 
and stratified sand, five feet, to the beach. The highest por- 
tion of these cliffs at a half mile south rises about 100 feet, 
and consists of gravel, sand and dark clay, irregularly bedded 
and inclined often 5° to 15° in different directions, with peb- 
bles up to one foot occurring at many places in the clayey strata. 
This part of Clay Head seems to be wholly of glacial origin; 
but earlier beds, among which are some of white clay, with red 
clay in small amount, form the base of the bank a third of a 
mile to the south. 

Lignite is found abundantly for a quarter of a mile south 
from the breakwater in the lower part of the bank, twenty to 
thirty-five feet high, which forms the shore. It occurs, as at 
Gay Head and on Long Island, in fragments, which here vary 
from an inch to a foot in length, preserving the distinct grain 
of the wood and closely resembling charcoal; and also in lay- 
ers, which are here from three inches to two feet thick, gener- 
ally friable and earthy, and sometimes much like peat. These 
fragments and layers are found both in dark clay and in white 
sand; the same beds also enclose layers of gravel and thin 
seams of white and red clay. These beds are in some places 
folded and contorted, but mainly lie in anticlinals of gentle 
slope, capped by stratified gravel and sand with enclosed bow!l- 
ders. The surface of this island is partly of the same modified 
drift and partly till, both plentifully strown with bowlders up 
to ten and rarely twenty feet or more in diameter. 


[To be continued. ] 
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Art. XIV.—Microphotography with Tolles’s A, inch Objective ; 
by Cutrer, M.D. 


In his admirable report to the Surgeon General of the U. S. 
Army, on oe with sunlight in 1871, Surgeon 
J. J. Woodward expressed the hope that others would carry 
out the idea he had inaugurated for demonstrating original 
work. The writer fully appreciates and acknowledges the 
great aid of his suggestions, and if I have ventured to modify 
his methods it has been from the force of circumstances and 

culiar obstacles to be overcome. 

I think that my modifications have made the way plainer 
and have removed obstructions which the gentleman in ques- 
tion did not have to contend with. I may here remark that I 
can see no reason for preferring microphotography to drawing 
exclusively, or vice versa ; there is no antagonism, micrology 
needs both methods. The history of the attempt at micro- 

hotography with the » is as follows: In 1867, Dr. James 
i. Salisbury of Cleveland, Ohio, had a work ready for the 
press on the causes and treatment of consumption based on 
350 cases. In 1868 I became acquainted with it. Not to enter 
into details it is enough to say that a yeast in the blood is 
deemed to be the cause. It is found a year before organic 
disease. Dr. Salisbury killed 104 hogs by consumption arti- 
ficially induced by yeast and verified it by autopsies in all 
the cases. From my own knowledge the treatment based on 
this principle is successful beyond anything I have known 
before. In privately making these things known I was met 
with the greatest incredulity as to the evidence which was 
mostly micrological. In order to sustain the position of my 
master I took Dr. Woodward’s advice and resorted to micro- 
photography. In my labors I was warmly and generously 
aided by Dr. G. B. Harriman, D.D.S., of Tremont Temple, and 
to this gentleman I give the full share of whatever credit 
may have been attained in photographing with Tolles’s i inch 
objective for the first time, not but that the morphology 
of consumptive blood could have been photographed with 
lower powers, but I desired to show those interested that in 
elucidating the views of oné who in my opinion has come 
nearer to the real nature of tubercle than any one before him 
I had employed the best instruments of precision that modern 
art has produced. 

Conditions that were to be met.—1. It was necessary that the 
patient, the sun and the apparatus with assistants, should all be 
together, because the blood must be withdrawn from the life 
stream and transferred to the sensitive plate in the shortest 
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space of time. 2. The work must be done at different locali- 
ties so as to have plenty of material to select from and to 
avoid disturbing elements. From these considerations it is 
easy to see that the Woodward plan of a dark chamber large 
enough to hold the operators and assistants could not be 
adopted, as it could not be carried about. 

Figure 1, is a drawing of my best apparatus. 5 
inch to one foot; the base is a black walnut 14 inch thick 
board 55 by 11 inches; it is finished with the high polish 
of the piano maker's art so as to be insusceptible to warp- 
ing from drying or wetting; running through the middle of 
it are two brass strips 1 inch wide, } thick and § inch apart. 
Beneath the contiguous edges is a deep furrow or groove 4 inch 
deep and tt wide. This is not shown in the cut; its object is 
to have all the apparatus move in one definite median line. At 
one end is seen the sun mirror 10 by 83 inches, swung on two 
arms mounted on a swivel-jointed base ; this allows of universal 
motion. Next is a standard mounted on a base that is 
attached to the brass groove by a “T” inverted below; the 
mirror has the same T, the standard rises 15 inches in two 
grooved posts connected at the ~~ it is 8} inches wide; 
a set screw runs through one of the posts; in the groove a 
quinque-laminated veneer 6,9, inches square runs. In it is 
a hole 4 inches in diameter which admits a collar; in this 
collar slides an 18-inch Voigtlander photographic objective 
about 3 inches in diameter; this is adjustéd by the set screw in 
the side of the standard ; next on the board comes the Tolles, A 
microscope stand. The mirror is removed or turned out of the 
way, the stage is vertical, the ;'; inch objective is that on the 
stand ; the eye-piece is removed and the open end of the micro- 
scope is me within the tube of the camera whose lenses have 
been removed also. The camera is set up on a box in order to 
get the requisite height to bring the axis on a line with that of the 
microscope. The camera moves on the box and the box moves 
on the base. The three are connected as follows: a groove + 
inch wide and 4 inch deep is cut in the base exactly in the 
median line and at right angles to the length. This is filled 
by a piece of ebony inch to 4 inch thick and 4 or more 
inches long. A brass plate is let into the ebony so that when 
it is secured by screws it forms the bar of the inverted T 
before alluded to. When in situ this T slides under the 
base board brass strips. This arrangement is good but don’t 
stand travel by railroad. The same arrangement connects the 
mirror to the base board. 


By the side of the camera is a rod 26 by finches. Two 
screw eyes are let into the base board just at the ends of the 
rod. A screw runs through the eye into the right end of the 
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rod, and another screw with a milled head goes through the 
other eye into other end of the rod. The ee is thus secured 
and rotates by turning the milled head; 17 inches of the rod 
are covered with sand set like sand paper; in the cut this is 
covered by a sleeve of enameled cloth as the sand is detached 
by contact. When used the sleeve is pushed back and a braid or 
tape is run over the rod and around the milled head of the fine 
adjustment. A pin secures the ends of the tape when the 
proper tension is made by drawing them over each other. The 
delicate focussing is made by the hand of the operator while 
the eyes are on the ground glass plate of the camera; the tape 
is not shown in the cut. 

Remarks.—It will be noted that the peculiar features of 
this arrangement which differ from Col. Woodward’s plain are, 
besides the portability ; 1, The size of the condenser; 2, The 
absence of the ammonio-sulphate copper or alum cell. 

1. This condenser probably is the largest ever employed in 
microphotography. The reason of this selection was simply 
to avoid heat. It is easy to see that if a two-inch condenser is 
regarded as sufficient that the same amount of light could be 
obtained with a three-inch, away from the heat focus and thus 
avoid the effect of focussing the sun’s rays on the object and 
the objective. This practical point has been of great value 
and explains: 2, The absence of the contrivances to prevent 
the passage of destructive heat. Dr. Woodward has trouble 
with these cells, and judging from lately finding him engaged 
in making a new form of cell for this purpose, it would seem 
as if this cell was a disturbing element still, though in the 
hands of the father of modern microphotography. 

We have taken a large number of negatives, some of which 
have received honorable mention abroad: see Journal de 
Micrographie, Paris, October, 1877, and have used no device to 
cut off heat; hence we feel justified in saving ourselves the 
trouble of a, to us, unnecessary appliance. In our opinion this 
cell has stood in the way of the more general adoption of the 
reproduction of microscopic objects by photography. We 
think it is a good rule to use the simplest and fewest things to 
accomplish a purpose. 

For what precedes it is seen how the ,; inch objective was 
used for photography. The object, for instance, enlarged white 
blood corpuscles, was displayed on a slide by the sudden dry- 
ing of a thin film of blood. The corpuscles were found b 
means of a low power and centered in the middle of the field. 
Next they were centered by a ;'5 inch objective, then by the 
q's» The microscope was then placed as shown in the cut, 
the eye-piece having been removed. The axis of the conden- 
ser, microscope tube, camera and the center of the mirror were 
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all ranged in one line. By means of the brass furrow in the 
base board the distances between them were changed without 
getting outof line. Thesunlight, the chemicals, and all else had 
a, been found in working order by practical tests. 

unlight was thrown by the mirror through the condenser on 
the object which was placed just beyond the heat focus. 
We found that the brightest and clearest days, before 3 P. M., 
were the best. One observer, with his head and the camera 
covered with a black cloth, noted the projection of the image 
on the glass-ground plate. Another fingered the fine adjust- 
ment, or it was done by the focussing rod. When the image 
was satisfactory a card board cut off the light by interposition 
between the condenser and the object. The sensitized plate 
then replaced the glass plate and exposed, the regular exposure 
was made by lifting the card board and letting it fall in the 
course of half a second or more. The time varies and must be 
learned by trial. Usually it is shown by the action of the 
chemicals on the exposed sensitive film in the dark room. 
The processes afterward were those of the ordinary collodion 
process. It was necessary of course to look over the printing 
and instruct the printer how much exposure was needed. 

In photographing yeast with the inch objective the object 


was wet and covered with a film of mica. The following facts 
may not be out of place. It was made by Robert B. Tolles, at 


Boston, and delivered July 1st, 1873. It was ordered by Dr. 
Harriman for the sake of working up his demonstration of the 
— of nerve fiber in dentine. (American Journal Dental 
ience, May, 1870, Dental Cosmos, Jan., 1870.) Its angular 
aperture is 170 degrees; its actual opening on the face, g, inch. 
over adjustment moves about } circle. Works wet or dry. 
Requires the aid of a powerful condenser. Usually it works 
best with a B eye-piece as a condenser under the stage, and 
with the thin edge of a common coal-oil flame shining “ direct” 
into the condenser. It has to be used on a first class stand 
whose stage is absolutely at a right angle to the tube. With 
this direct light the field is clear, white and flat. The objec- 
tive is very sensitive to jars and motions. This troubled us 
much. We have found in our experience that a cellar in a lo- 
cality away from avenues of travel is the best place to work in. 
When an object is in focus with this objective a gentle grasp 
of the arm that connects the tube with the trunion joint (see 
“— is sufficient to move the object out of focus. 
he comparative excellence of this objective is not one for 
much discussion here’; some have hastily said that it was of no 
value, not having used it, while others have looked at it with 
a sort of awe. In our opinion the question is not settled, 
though we think something toward it has been done. As far as 
Am. Jour. Series, Von. XVIII. -No. 104, Aveust, 1879, 
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our work has been concerned we know that we could not have 
attained our results with another objective like the , for in- 
stance, with the ease and facility with which we did with the ,. 
While we feel sure that the practical clinical results of corrob- 
orating our study of consumptive blood can be attained with ob- 
jectives of 4 inch power—and it would be sad if it were not so— 
at the same time we are sure that no wrong has been done to 
any one by pressing the =; into our service. Moreover, if by 
our simple arrangement we have been able to transfer images 
with the highest power objective ever thus used, those who pos- 
sess the low powers ought to be encouraged to use microphoto- 
graphy with the sunlight without condensing, or with the 
ordinary mirror, or with the B eye-piece. 


Figure 2 is a section of the writer's device for such work ; 
it may be gotten up at a trifling expense. a is the tube of 
the microscope ; } is a paper tube 80 by 2 inches. A nicely 
turned plug of wood adapts the microscope to the paper tube. 
To save space, the tube is broken off in the cut; a deal 8 by 12 
by ¢ inches is seen in section, and fitted by a hole to the paper 
tube 6. c is a section of the ground glass plate and holder, 
d is the clip to hold the plate holders. The artist has omitted 
the section of the lower cleat. This apparatus is adapted to a 

uarter plate and a two-inch photograph. An assistant should 
and adjust the light. 

With these simple arrangements it would seem that the hope 
expressed at the outset of this article should begin to be realized. 

Tremont Temple, Boston, April, 1879. 


Postscript.—The first microphotograph of this objective may 
be found in the Yale College Library. 
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Art. XVI.—Magnetic Strains in Iron; by A. S. KIMBALL, 
Professor of Physics in the Worcester Free Institute of 
Industrial Science. 


THE object of this paper is to describe certain experiments 
made by inducing a magnetic state in bars of soft iron sub- 
jected to varying degrees of mechanical stress. As the result, 
we always have changes either in the form,or dimensions of the 
bar, similar to those produced by the mechanical stress previ- 
ously applied, and therefore the term magnetic strain does not 
seem inappropriate. Some of the phenomena hereafter to be 
described have been observed by earlier investigators. These 
experiments have not been repeated with the expectation of 
detecting errors in their work, nor of attaining a higher degree of 
accuracy, but rather, to afford that valuable check which the 
reproduction of well settled phenomena, with a new disposition 
of apparatus, affords, both upon the accuracy of the instrument 
and the skill of the operator. 

Effect of Magnetization upon the Tenacity of Iron.—The pieces 
of iron tested were pulled asunder by a Fairbanks testing 
machine of 53,000 pounds capacity. The machine consists: 1st, 
of a large platform scale; 2d, of a powerful screw-straining 
nite riven by a belt from a shaft having eight changes 
of speed ; the motive power is a Corliss engine which runs with 
great regularity ; 3d, an automatic weighing attachment to the 
beam, by which it is kept constantly poised as the stress is 
— to the test piece. 

he delicacy of. this adjustment was such, that when the 
testing proceeded at a suitable rate, the deflection of the beam 
from the zero point did not indicate a stress on the test piece 
differing more than two pounds from that shown by the posi- 
tion of the poise on the beam. The scale was “sensitive” to 
the addition of one ounce when the platform was loaded with 
4,000 pounds ; and on the removal of the small weight, the beam 
promptly returned to its normal position. The course of 
experiment was as follows: Several pieces of the same kind of 
iron, made as nearly as possible uniform in size, were broken in 
the machine. The alternate ones, in the order in which they 
were cut from the bar, were magnetized to saturation by a 
helix, through which a constant current was passing during the 
experiment. The heating effects of the helix were slight, and 
probably without influence. The tabulated results were then 
compared, and from thein the following conclusion was reached : 
A soft iron bar has its tenacity increased about nine-tenths of one 
per cent by magnetizing tt to saturation. The following table 
gives the results obtained by breaking a series of pieces of 


, 
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annealed iron wire, very uniformly drawn; approximate 
diameter, ‘1623’. Length between the jaws of the machine, 5”. 
Time required to break the magnetized pieces, sensibly con- 
stant at five and one-quarter minutes; for the unmagnetized 
pieces slightly less. 
TABLE I. 
Unmagnetized. Magnetized. Difference. 
1201 


° 


1210 

#1202 
1213 
1216 
1210 
1203 


Mean, 1202 1212 

Minimum, 1201 1210 

Maximum, 1203 1216 

Difference between means, 10 lbs. 

Maximum difference between magnetized pieces, 6 lbs. 
“ unmagnetized “ 3 “ 


Another series of experiments upon telegraph wire gave 8°9 


Ibs. difference between the means. Seventeen pieces of wire 
were broken. A series of ten wires, one-quarter inch in 


diameter, ha an average of unmagnetized pieces, 4532 lbs., of 


magnetized specimens, 4572 lbs. Difference, 40 Ibs. 

Some hundreds of pieces were broken with the same results. 
A magnetized piece always proving stronger than the unmag- 
netized pieces taken from the coil or bar on either side of it. 
A few apparent exceptions to this rule showed flaws in the 
tested pieces on close examination. The average increase of 
strength in these experiments is very near nine-tenths of one 
per cent. In every case the strength of the unmagnetized 

ieces was much more uniform than that of the magnetized. 
fn the Philosophical Transactions of the Royal Society, 1874, 
p. 571, Sir William Thomson predicts this result as a deduc- 
tion from Mr. Gore’s experiments on Electro Torsion. 

Effect of Magnetization upon the Flecure of a soft iron Bar.— 
Joule’s experiments upon the changes in dimensions of an iron 
bar when magnetized, formed the starting point for this part of 
the experimental examination in question. He has shown,* 
1st. That if an iron rod be compressed longitudinally, it will be 
slightly elongated upon being made a magnet by a surrounding 
helix. 2d That the amount of compression does not affect the 
magnetic extension so long as the magnetizing force remains 
the same. 3d. That the same phenomena, in kind and 
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amount, occur in a bar which is neither compressed nor 
stretched. 4th. If the bar be subjected to tension, the elonga- 
tion, on making it a temporary magnet, is diminished, and as 
the tensile stress increases the magnetic elongation diminishes 
through zero and becomes a shortening. 6th. Professor 
Mayer has shown* that, in the case of an unstrained bar, the 
first passage of the current elongates the bar more than any 
subsequent passage of the same current, and that the sec- 
ond, third and all subsequent elongations of the bar by a 
constant magnetizing force, are equal to each other; also that 
the shortening of the bar upon breaking the current is 
constant and equal to the second elongation. These facts, 
taken in connection with the common theory of flexure, fairly 
indicate one or two pheaomena which will be found to attend 
the induction of a temporary magnetic state in a bar strained 
transversely. We see, from what has been said, that the neu- 
tral axis, and all the fibers on the concave side of the bar 
which have been shortened by compression, will be elongated 
by the action of the magnetizing force, while the fibers of the 
bar on the convex side, which have been subjected to tensional 
strain, will either be elongated by a less amount or will be 
shortened. As the result of this action we may be tolerably 
sure that the bar will be straightened. It is much safer, how- 
ever, in this case, to proceed with our investigation experi- 
mentally, since neither the theory of magnetic action in iron, 
nor that of transverse elasticity, can be said to have been fully 
developed. 

The apparatus used in this part of the investigation was 
simple. A very rigid iron casting, with supports for a micro- 
meter screw, and the ends of the iron rod to be examined upon 
its upper side, was placed upon the platform of a Fairbanks 
scale. The iron rod, carefully freed from magnetism and en- 
closed in its helix, was adjusted upon its supports so that the 

int of the micrometer screw was just below its middle. The 

elix was made in two parts for convenience in loading the 
bar. The middle of the bar supported one corner of a trian- 
gular platform, whose sides were four, eight and nine feet. 
The other corners of this platform were supported upon points. 
This disposition of apparatus proved very satisfactory. The 
load upon the bar was easily and accurately determined by the 
scales, while the stability of the triangular platform permitted 
the addition or removal of weight without seriously disturbing 
the adjustment of the bar. The micrometer screw had sixty 
threads to the inch, and its head was graduated to three hun- 
dred parts. The unit of measurement is therefore rg}oy of an 
inch. At first, contacts of the screw with the bar was deter- 
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mined by an electric bell, but the probable error of setting the 
screw being greater than one division of the screw head, a more 
exact method was sought. The following device was finally 
hit upon, which gave results which may be trusted to one-half 
divisions. The iron bar, micrometer screw, and a telephone 
were put in the circuit of a very weak Leclanche cell. 
When the screw was turned up to loose contact with the bar, the 
familiar boiling sound of a too sensitive microphone was 
heard, which ceased the instant firm contact was made. The 
change from the loud boiling sound to silence was abrupt and 
sharply defined. In the writer's experience this is by far the 
most reliable method of determining the contact of a screw. 
In the following experiments, bars of iron §” square and 24” 
long, between the an gigs were used. The helix and battery 
were powerful enough to magnetize it to saturation. The fol- 
lowing table gives the results obtained in one series. Complete 
transcripts of the laboratory notes are given. ‘The deflection of 
the bar increases with the readings of the screw. Of those 
readings only the tens and unit figures are retained, as the 
others may be easily supplied. 


Column A, in the table gives the number of the experiment; 
B, the weight on the bar; C, total deflection after the weight is 
ut on; D, increase of weight; E, increase of deflection due to 
increase of weight; F, scale readings when the current is off; 
G, scale readings when the current is on; H, decrease in deflec- 
tion with the first current after a change in load; I, decrease in 
deflection with the second, third, ete., currents after a change in 
load; J=I1—H. 
TABLE II. 


> 


B.| C. |D.| BE. | F.|G.| B.| C. | D.| E. H.| LjJ. 
21] 22 | 481 | 8 [1739/72 |-- |-- 
86 |.. |... |-. 25|303| 652 | 8$| 172 
p |B] p 
52 | 140 | 52] 140/26 |-- 27) “ 
16 “ “ “ 114 36) “ “ 17 
|.. 37] 46h | 982 | | 171 (S54)... |-- 
18 86 114 2 38 “ “ “ 66 194 
19} 22 | 481 | 8 {L73$/71 |-- |-- 39) “ 


119 
120 
121 
122 
123 
124 
125 
-.||126 
a 127 
110} [1654 128 263 
“ “ 130 


During the experiments with 94 and 103 pounds, students were 
passing to their recitation rooms on the same floor with the 
apparatus, making it quite difficult to determine accurately the 
contact of the screw. It will be seen that the deflections of 
the bar shown in C are proportional to the loads, as far as 120 
Ibs. Above this load the deflections increase more rapidly. 
Apparent variations from this law may be ascribed to want of 
accuracy in weighing, as there may be an error of } Ib. either 
way, which corresponds to 6 scale divisions. The experiments 
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A|B|C |D| E/F/G. H.| I. J] A.| B. | C. |D.| E. |r. G.| H.| | J. 
41| 55 | 1160| 84/169 |56 |.. |_-|| 86|1103/ 2346 | 73 [13 |.. 
a4) | [wl a 37 |21 |__|] 89] 119 |2524q! 8g |-- 
53| 704 |14994! 78/174 |... |-- |-- |-.|| 98] |“ | 
5a} | | w leg 2862 | 8 |-- 
59| 78} | 1664 | |1644/57 |-- “ 1349127 |-- 
65] 864 | 1837 | 82} 173 |-- |-- |--|/110] “ 
66} 198 3045 | 8 | 183 |-- |.- 
74 
15 
76 
R 71 
. 78 -- |-- 
79 28 |.. 
80 
8] 28} 1 
82 -- 
83 
84 
85 
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were designed to show changes produced by the passage of the 
current, and accuracy in weighing was not at first deemed 
essential. The experiments described, and many others of a 
similar nature, seem to establish the following conclusions. If 
a soft iron bar surrounded by a helix and loaded as above be 
subjected several times to the action of a constant magnetizing 
current: 1st. The first time the current is made, the deflection 
of the bar is diminished. 2d. When the current is broken, 
the weight produces a greater deflection in the bar than before 
the current was passed. 38d. The second and subsequent cur- 
rents produce a greater diminution of deflection than the first. 
4th. The deflection during the passage of the first and every 
succeeding current is always the same. The same is true of 
the deflection after each current, but the deflection previous to 
the passage of the first current lies between those just specified. 
5th. Although the second and subsequent currents have no 
power for the production of additional permanent magnetic 
strain as long as the load remains constant, yet, if the load 
upon the bar be increased, the first current after such a change 
produces a less effect than those which follow. 6th. If a part 
of the load be removed from the bar, the first current produces 
a greater change in deflection than those which follow; in this 
case, the deflection of the bar is permanently diminished by 
the first current. This may be illustrated by an extract from 
a series of experiments made with a diminishing load upon the 
bar—8 lbs. have just been removed. 


A. F. hs H. L A. F, G. H. iB 

The changes in the load upon the bar, heretofore referred to, 
have been made while the current was broken. 7th. If the 
load be increased while the current is on, the deflections when 
the current is broken will be constant, and the deflections with 
the second and subsequent currents will be greater than those 
obtained by increasing the load. The changes in deflection 
the first time the current is broken will be greater than those 
which follow. 

Illustration—8 lbs. have just been added to the load while 
the current was passing. 


8th. If the load be diminished while the current is on, the 
deflections when the current is broken will be constant and 
the deflections with the second and subsequent currents will 
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be less than those obtained by decreasing the load. The 
changes in deflection the first time the current is broken will 
be less than those which follow. 

Illustration—8 Ibs. have just been removed while the cur- 
rent was passing. 

A. F, G. H. 4 F. G. H. L 
- 2% .. IW 
9th. Changes in deflection produced both by the first and 
by subsequent currents increase with the load on the bar up 
to the elastic limit, when they tend to become constant. 
Below the elastic limit, the law may be approximately expressed 
by the following formula : 
(change)? =a (load+-). 

In the series of experiments given in table II, a=7-2 and 
b=5, for changes produced by the second currents. 10th. 
Column J. of the table seems to increase slowly up to the 
elastic limit, and after passing that point to decrease slowly. 

These experiments have been repeated with several grades 
of iron, and similar results have been obtained in every case; 
and though many points of the examination have been left 
incomplete, the writer believes that the conclusions stated 
above will be found substantially correct. 


One point of interest may be noted here. This method of 
experiment to a certain extent eliminates the effect of tempera- 
ture changes in iron, since these affect upper and lower fibers 
of the bar alike, while the phenomena we have been studying 
are produced by a differential action. How important this is 
will be seen in a subsequent ay of this paper. If we attempt 


to use the results obtained by Joule and Mayer in explana- 
tion of the phenomena exhibited by the transversely strained 
bar, we find, at the outset, that, though some of them are 
explained readily, others appear contradictory, and others still 
need additional data. A series of experiments was next 
undertaken upon the magnetic elongations of soft. iron bars, 
differing from those of Joule, in using a constant magnetizin, 
current, also in using larger bars at greater tensions ;—an 
from those of Mayer, in using bars subjected to varying 
degrees of tensile and compressive stress. Many of the results 
obtained by those accurate experimenters have been repro- 
duced, and others have been obtained, which it is believed 
are novel and which certainly are interesting. The description 
of the apparatus oman, and the results obtained, are 
reserved for another paper. 

[Since making the experiments described in this paper, the 
writer has noticed a reference to an article by M. Guillemin, on 
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“The straightening of a wire under the influence of a current,” 
Walker’s Electric Magazine, 1846. The magazine in question 
has not been found in any of the libraries consulted ; it is there- 
fore a matter of uncertainty how far M. Guillemin has antici- 
pated the results here given. ] 


Art. XVIL—The Less of the Mississippi Valley, and the Afolian 
Hypothesis ; by E. W. Hiuearp, University of California. 


[Read before the National Academy of Sciences, April 16, 1879.] 


In a highly interesting paper read before this body a year 
ago, and published in the February number of this Journal, 
Prof. Pumpelly, speaking of the loess formation, sums up his 
views on the subject of the origin of these peculiar deposits in 
the statement that, rejecting his own previously expressed ex- 

lanation, he is led to “ believe with Richthofen that the true 
cess, wherever it occurs, is a subaérial deposit, formed in a dry 
central region, and that it owes its structure to the formative 
influence of a steppe vegetation.” 

It is not my intention, at this time, to discuss exhaustively 
the question of the origin of the loess in general, but rather to 
formulate some of the more prominent objections lying against 
the application of the zolian hypothesis to some of the loess 
regions with which a long study has made me familiar. The 
expression “true loess ” leaves some doubt as to how Pumpelly 
limits the meaning of the word; but assuming that (as seems 
logically necessary) he uses it in the lithological as well as in 
its systematic sense, I desire to call attention to some points in 
connection with the loess of the Mississippi Valley, which seem 
to render the xolian hypothesis maoee i so far as regards 
that, and similar deposits elsewhere, which are clearly related 
to the troughs of large river courses. 

The latter fact scarcely needs more than a cursory reference, 
if only to the circumstance that western geologists have habit- 
ually brought the loess under the general designation of “bluff 
formation.” The loess of the Rhine, and of the Danube, are 
familiar to us in the same connection. It can hardly be that 
Pumpelly is not willing to consider these prototypes as “true 
loess.” 

Now, what are the points in which the typical loess differs so 
far from other aqueous deposits, that in spite of this obvious 
correlation we hesitate to class it as such? Aside from Richt- 
hofen’s objections based upon the hypsometrical relations of 
the Chinese deposit (concerning the cogency of which I am 
unable to judge, not having seen his original publication), 
there are two principal ones, viz: 
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1. Absence of stratification. 

2. Absence of fossils of aqueous origin. 

As to the absence of stratification, it is admitted on all hands 
that even the most typical loess, everywhere, often shows “ bed- 
ding planes;”’ which manifest themselves more or less by a 
tendency to terraces, or lines of more rapid erosion on the oth- 
erwise vertical walls. This occurs more rarely in the central 
regions of the loess masses; but on the peripheric ones it is not 
only quite frequent, but amounts in some cases to the most un- 
mistakable appearance of aqueous stratification. Such is the 
case in the loess bluffs of the Ohio in Southern Indiana, where 
my attention was called to it by Dr. David Dale Owen. It 
occurs also, though not quite so — defined, along the 
edge of the “American Bottom” in Illinois, opposite and 
above St. Louis. Generally speaking, indications of stratifica- 
tion in the loess are more frequent as we advance from the 
axial and lower regions of a river valley toward the sides and 
heads. 

In the Sixth Annual Report of the Geological Survey of 
Minnesota, Prof. N. H. Winchell pointedly refers to the obvi- 
ous transition of the loess deposits into those of the newer Gla- 
cial period. Similarly, as stated in my Mississippi report (pp. 
195, 298) and in a memoir on the Geology of Lower Louisiana 
(Smithson. Contr., No. 248, pp. 4 and 5), the loess of the Lower 
Mississippi passes laterally, and by imperceptible degrees, into 
a clayey loam undistinguishable, in its final landward form, 
from that which forms the general subsoil of the Southwestern 
States; and almost precisely the same change occurs to the 
southward, in Louisiana, the representative deposits appearing, 
in that case, quite distinctly stratified into beds of materials 
more or less differentiated from the typical loess. 

Now, if the loess of the Mississippi trough is of aqueous ori- 
gin at the heads, the sides, and the lower end of that trough, 
and is, moreover, covered, normally, by a deposit whose pebbles 
and sand streaks can leave no possible doubt of a general shal- 
low submergence immediately following, and terminating, the 
loess period; it is not easy to see how the central portion of 
the deposit can have been in a subaérial condition, as required 
by Richthofen’s hypothesis. 

Is, then, the deposit of the Mississippi trough not a “ true 
loess?”—I have compared it carefully, in every respect, with 
the descriptions given of the characteristics of the loss else- 
where, geologically, paleeontologically, structurally and chemi- 
cally ; and I despair of finding any material differences, or such 
as may not be found, as variations, in any leess district. It is 
true that the drainage of the Mississippi “cane hills” has not, 
as a rule, cut cafions with vertical walls, but narrow V-shaped 
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valleys between sharp-backed ridges.* But wherever vertical 
cuts have been made, they stand like stone walls, unaffected b 
the weather; and even the subterranean villages of the Chi- 
nese lcess had their counterpart at the siege of Vicksburg. 
Where the deposit abuts against the older formations, we have 
a great abundance of land snails, as well as pebbles derived 
from the older drift, which usually appear in “strings” slop- 
ing away from the land. The “ loess-puppets,” too, are there, 
varying in size, as the results of a mechanical analysis show, 
from the tenth of a millimeter to that of lumps and spindle- 
shaped masses weighing as much as ten pounds. The intimate 
vertical tubular structure I have not had occasion to verify ; 
but long tubular concretions, apparently the casts of rootlets, 
occur frequently, not only in the older portions, but as a 
modern formation around decaying rootlets; which cannot be 
otherwise, since all the streams of the region are depositing 
calcareous tufa. 

But if it must be admitted that the loess of the Lower Missis- 
sippi is a true, typical loess, exhibiting all the lithological and 
structural characteristics by which that deposit is recognized 
elsewhere; and that hypsometrical and stratigraphical data 
compel us to assume that it has here been formed under water : 
then the mainstay of the sxolian hypothesis falls at once, for 
what has happened here can have happened elsewhere. Nor 
should it be forgotten that, if the loess does not exhibit the 
usual features by which we are accustomed to recognize aque 
ous deposition, it is, on the other hand, equally devoid of the 
evidences of wind-drift structure, which ought to be very ob- 
vious at least in the windward portion of the losss regions. On 
the contrary, it seems that all observers testify to its dead uni- 
formity over the entire areas; so that with the exception of 
such differences as would be expected to occur from the rolling 
down of debris, and the local action of streams, there is no con- 
stant mechanical or chemical difference between the windward 
and the leeward regions. At least no such differences are re- 
ported in the United States; nor are they mentioned in the 
resumés of Richthofen’s views that have been published. 

As to the absence of almost all but terrestrial fossils, save 
locally where the material generally is more clayey, I cannot 
help suspecting some connection between this fact and the so- 
lution and re-deposition of carbonate of lime, so constantly and 
rapidly going on in these deposits. The adherents of the zolian 
hypothesis find no difficulty in accounting for the absence of 
every vestige of the vegetation which they consider as a more 
or less essential agent of its formation. According to them, 
this vegetation has left no mark but the tubes originally coat- 


* See Rep. on the Geology and Agriculture of Mississippi, 1860, pp. 194, 313, ff. 
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ing the rootlets. Now it is not easy to see, how under such 
circumstances any shell consisting of calcic carbonate can 
remain undissolved. I here recall to mind my observations on 
the deposits of the later (Grand Gulf) Tertiary of the South- 
western States; where in a deposit evidently formed on the 
shores of the Gulf, consisting of fine-grained sandstones, clay- 
stones, and in some cases silts scarcely distinguishable from 
that of the loess period, we have such an absolute dearth of 
fossils that my most elaborate search in hundreds of localities, 
over an area nearly a hundred miles in width by two hundred 
and fifty in length, covered with rocks admirably adapted to 
the preservation of fossils and of an aggregate thickness of about 
150 feet, has nevertheless failed to give any more definite clue to 
its fauna and flora than a few unrecognizable leaves, and a 
barely identifiable fragment of a turtle shell. The latter, how- 
ever, was found in a stratum of clay containing an abundance 
of calcic carbonate in the shape of veins and irregular concre- 
tions, which in one locality at least showed plainly the general 
outlines of molluscan shells. The same features are repeated 
in the overlying strata of the “ Port Hudson Group,” which 
immediately underlie the loess and are intimately connected 
with it. Here also there is an inexplicable scarcity of fossils ; 
but calcareous concretions prevail everywhere, and fortunately, 


in some of the more clayey portions the maceration has only. 


partially oe the forms of the shells ; so that after tracing 
a stratum filled with concretions for miles, one will occasion- 
ally see these nodules taking shape, and finally, for a few feet, 
exhibit a very copious fauna, which, farther on, is again repre- 
sented only by calcareous concretions.* 

Cases in point are, of course, far from rare, and have prob- 
ably come under the observation of most geologists in the 
field; but I think they have too often remained without men- 
tion, in the usual eagerness to find and describe well-character- 
ized fossils. In my view, the wonder in the case of the loess is, 
not that there should be so few vestiges of animal and plant 
life, but rather that any such should have escaped disintegra- 
tion, under the oxidizing and dissolving processes that have 
been going on so long in so porous a material. 

But why the exceptions in favor of the terrestrial animals? 
It seems to me that their localities of occurrence give a pos- 
sible clue to the distinction. The destructive processes are 
essentially dependent upon the presence and percolation of 
water; and this should be least in the marginal portion, where 
as a matter of fact most of the terrestrial fossils are found. 
Whether in addition, there is a difference as to destructibility 


* See my Memoir on the Geology of Lower Louisiana, and the Rock-salt De- 
posit of Petite Anse; Smithson. Contr., No. 248, 1872. 
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of land- as compared with fresh-water shells, may be a question 
deserving investigation. That the phosphatic bones should 
not have dissolved as easily as the mere carbonate shells, is 
readily intelligible ; and as regards their mode of occurrence, 
I remark that in the loess of the Lower Mississippi they are 
always very much scattered, many bones belonging to the same 
individual being rarely found together, but seeming to have 
drifted widely apart. It is not easy to see how the cumbrous 
bones of the Mammoth could have been widely separated in a 
subaérial deposit. 

But I think that apart from its geological and other relations, 
there is intrinsic evidence in the nature of the material, contra- 
dictory of its xolian origin. In a paper lately published, I 
have drawn attention to a general distinctive feature of fine 
detrital aqueous deposits, viz: the necessary state of “floc- 
culation” in which they are deposited, so long as the water is 
not absolutely quiescent. Excepting only under conditions of 
such moisture as would preclude the possibility of conceiving 
the wind as an adequate cause, dust deposits cannot be in a 
flocculated condition, but in the very nature of the case must 
consist of single grains closely packed. It is true that this 
axiom does not seem to accord with our every-day experience ; 
for the dust of our roads, as well as that which we take off our 
.furniture once a week, lies very loosely and is evidently not of 
a “single-grain” structure. But the organic “fluff,” and hy- 
groscopic and glutinous impurities causing this looseness of 
texture, could form no important part of the material carried 
by the supposed secular wind-storms of the loess era. Now as 
the loess is naturally one of the most porous and pervious of 
deposits, so as hardiy to require tillage; and since moreover, 
it is shown by mechanical analysis to consist largely of minute 
spheroidal concretions—in other words, of floccules permanent- 
ly fixed by the calcareous incrustation, precisely as should be 
the case if it were an aqueous deposit; while if a wind-deposit 
we should expect it to be cemented bodily into a continuous, 
rock-like mass: I submit that this structural peculiarity ren- 
ders the aqueous origin of the loess extremely probable. It 
may be possible to corroborate this argument, however, by di- 
rect experiment, in cases where the formation of calcareous 
concretions has not so far fixed the floccules as to render the 
production of slaty cleavage by pressure impracticable; and on 
the other hand, 1 intend to ascertain by direct trial, in what 
manner the loess material will be deposited by an artificial 
wind, after freeing it from the calcareous cement by digestion 
in weak acid ; and also, what will be the effect of pressure upon 
the material so treated, in the tamped condition on the one 
hand, and in the flocculated on the other. 
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Again, I am unable to see how the xolian hypothesis can 
account for the chemical peculiarities of the loess. It seems to 
me to be very far from having the composition of the average 
rock dust of the earth’s surface; nor does it present the chem- 
ical condition in which we would expect to find such dust. 
What has become of the feldspars, or of their products of de- 
composition? Admit that their dust would, by this time, all 
have been kaolinized, how can an average of two and a half or 
three per cent of alumina, shown by analysis, account for it? 
The previous decomposition products of the rocks of the great 
Western Plateau, as shown us by the Tertiary deposits, tell a 
very different tale, in the large prevalence of clayey strata; and 
it is from these very strata, moreover, that the largest part of the 
loess material must, in one way or another, have been derived. 
It is easy to understand that the clay could be carried to the 
Gulf in suspension in water ; but where did it finally lodge on 
the xolian hypothesis? If it be objected that, as stated by 
Prof. Brewer, “some of the loess material is so fine as to remain 
in suspension for a year,” I reply that although it will not stay 
so for one minute where any considerable amount of lime or 
other neutral salt is present in solution ; yet, should the water 
be alkaline, the clay will remain suspended indefinitely. As 
there is a superabundance of sources of carbonated alkalies 
in the region in question, no objection can be raised to the 
aqueous origin of the loess, on the score of its containing too 
much lime to permit the clay to escape to seaward. But I do 
consider that large average percentage of calcic carbonate, 
which so uniformly characterizes the loess everywhere, as 
another serious objection to its eolian origin; it being out of 
all proportion to the alumina, not only on the score of general 
averages, but also on that of the slow, and almost exclusively 
aqueous mode of disintegration of limestone proper. If on the 
other hand, the lime was chiefly carried in solution, and from 
this assimilated by testacea whose shells were afterwards mostly 
destroyed by maceration, its presence is readily accounted for. 

I do not, of course, pretend that the considerations I have 
here presented should be accepted as conclusive against the 
eolian hypothesis. But it seems to me that the points mooted 
require a fuller consideration than they have heretofore, so far 
as I am aware, received at the hands of the advocates of that 
hypothesis ; and that they suggest a line of investigation not 
adequately pursued as yet. We are not yet cognizant of the 
precise nature of the varying conditions under which thick 
aqueous deposits apparently devoid of stratification may be 
formed ; as they are even in flowing water, and may be seen in 
the deposits of the Mississippi River after any great overflow ; 
as also in the stratified drift of the Southern States, where 
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the “flow and plunge” structure is the rule. If it can be said 
(as I do not think it can) that no deposits similar to the loess 
are now in process of formation by lakes: neither have we 
at this time, any example of the accumulation of such deposits 
through the agency invoked by Richthofen, on any considera- 
ble scale; although the postulated conditions exist in not a 
few regions. All dunes and drifted desert sands show wind- 
drift structure, as a necessary consequence of the varying 
velocity of the wind; and it seems to me that even in the 
presence of the supposed steppe vegetation, a condition of 
things under which that structure should nowhere appear, or 
should have been destroyed afterwards, is much more difficult 
to imagine than that, under the anomalous conditions of the 
“Champlain ” period of depression, such conditions of aqueous 
deposition as we now find only exceptionally, should have 
prevailed more generally and for a longer time; a time, how- 
ever, immeasurably shorter than that to which we must stretch 
our imagination for the formation of a thousand feet of dust 
deposit, brought by a wind so uniform in its direction and 
valesiay as to leave no trace of the proverbial variability of 
that agent. And when we find ourselves driven to the suppo- 
sition that this extraordinary wind did, moreover, drop its uni- 
formly fine dust into the trough of the Lower Mississippi, 
leaving all the adjoining upland without a vestige for hundreds 
of miles on either side: the sum-total of anomalous conditions 
required to sustain the wolian hypothesis partakes strongly of 
the marvellous. 


Art. XVIII.— On a method of swinging Pendulums for the deter- 
mination of Gravity, proposed by M. Faye; by ©. 8. Perrce. 
before the National Academy Academy of Sciences, April 17th, 1879, with 
authority of the Superintendent of the U. S. Coast and Geodetic Survey.] 
At the Stuttgart, 1878, meeting of the International Geodetic 
Association, M. Faye suggested a method of avoiding the 
flexure of a pendulum-support which promises important ad- 
vantages. The proposal was that two similar pendulums should 
‘ be oscillated on the same support with equal amplitudes and 
—. phases. If the pendulums could be made precisely 
alike, the amplitudes precisely equal, and the phases precisely 
opposite, it is obvious that the support would be continually 
solicited by two equal and opposite forces and would undergo 
no horizontal flexure, except from the distortion of the parts 
between the two edges. But since none of these three elements 
can be made equal, it is necessary to inquire what would be 
the effect of such slight imperfections in their equalization as 
would have to be expected in practice. 
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I had the advantage many years ago of learning the main 
characteristics of the mutual influence of pendulums from Pro- 
fessor Benjamin Peirce. As my father’s studies of the subject 
were never, I believe, written out, I am unable to say definitely 
what I derive from that source. But the truth is the little 
knowledge I have of mathematics was learned from him, and 
from him I got a clear idea of the nature of this particular 

roblem; so that acknowledgments of detail, even if I were 
able to make them, would be quite inadequate. 

In M. Faye’s proposed experiment, four finite forces would 
be in operation, namely: the weights of the two pendulums, 
the elastic force tending to restore the two knife-edge supports 
to their position of equilibrium when they are both displaced 
together, and the elastic force tending to restore them when 
their relative soe are displaced. The system has, also, 
four degrees of freedom corresponding to motions against each 
of the four finite forces. Accordingly there will be four dif- 
ferential equations of motion. By neglecting the terms of the 
second order, these equations are made linear, and by the gen- 
eral theory of such equations, they indicate that each of the 
four motions of the system (viz., those of the pendulums and 
of the two knife-edges) is compounded of four simple harmonic 
motions. Two of these will have periods nearly equal to those 
of the pendulums; the other two will be mere tremors having 


periods nearly those of the natural elastic oscillations of the 
wor These tremors will be so small that they may be 


su 
: ected. In fact, if we simply suppose that the knife-edges 
are constantly in equilibrium under the various forces which 
solicit them (which is simply to neglect their living forces 
under their very small velocities) the tremors disappear, to the 
great simplification of the formule. 

Putting, then, g, and g, for the momentary angles of dis- 

lacement of the two pendulums, s, and s, for the momentary 
Soslneatel displacements of the two knife-edges, 7, and 1, for 
the lengths of the two equivalent simple pendulums (on an 
absolutely rigid support), g for the acceleration of gravity, and 
t for the time, we have 
Cp, 
dt’ de 
op, 
, de + at g Py 
These equations are exactly like what we have in the case of 
a single pendulum on a flexible support; and I have shown 
their correctness in my paper on that subject. 

There would be no difficulty in making the two pendulums 
so nearly alike that they might be regarded as entirely so in 
their actions on the stand, the whole amount of which is small. 
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We may also consider the parts of the stand on which the 
two knives rest as equally elastic. We may therefore take 
4(s,+s ) as proportional to 4(y,+9,), and 3(s,—s,) as pro- 
portional to $(y,—¢2). Denoting, then, by x and y two 
constants whose values will be easily determinable by experi- 


ments we have 
(9.49) 
or 8, +y Ps 
8, + YP, 
Substituting these values of s, and s, in the differential 
equations, and also writing for 7, and for /,, they 


become 
BP, Pr— 


ap ap 

The solution of these equations is (A, B, ¢,, and ¢, being the 
arbitrary constants) 
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The condition that the pendulums are started by drawing 
them away from their positions of equilibrium and then letting 
them escape nearly at the same instant makes ¢, and ¢, nearly 
equal. We may reckon the time from the mean instant of 
starting. Then at that instant we have very nearly 


p=A+B 


ol él Lys 
or if we write z for “ 
(e+n/142) — B 42). 
And since the amplitudes are nearly equal and the phases 
nearly opposite, 


Pa 
or A + B=(nearly) A (2-+-a/1+-2’)-+ B (2—a/1+2’) 
This gives 
+2 


B 
== arl 
V/1+2+1—2z 
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There would be no insuperable difficulty in making the pen- 
dulums so near alike that by should be less than y, even if the 
latter quantity were smaller than it would be likely to be. 
But it will be seen presently that care must be taken in the 
construction not to make y too small. 
We shall have then d/<yor z<1; 
whence B< A. Thus the amplitudes 
of the first terms in the expressions 
for both g, and g, are greater than 
those of the second terms, while the 
period of the first terms is shorter than 
that of the second terms. From this it 
can be shown to follow that the whole 
oscillations of the two pendulums have 
the same period, which is that of the 
harmonic motions represented by the first terms of their values. 
Thus, in the figure, the abscissas representing the time, we 
have a wave of short period and large amplitude placed in com- 
parison with a wave of long period and small amplitude. 

The phase of the short wave advances on the long one and 
goes over and over it. In each complete cycle of the curve 
representing the short wave, beginning and ending at y=0, it 
must cut the other curve twice unless the latter has mean time 
crossed the axis of abscissas once and not twice. When this hap- 
pens there will be three intersections or only one, according to 
the direction of the crossing. Hence when the short curve has 
advanced over any even number of crossings by the long one 
of the axis of abscissas, the mean number of intersections per 
cycle of the short curve will be exactly two. Now let the short 
curve represent the first term in the expressions for g, or g, 
and let the long curve represent the second term with its sign 
changed ; then, the intersections will represent passages of the 
pendulum over the vertical, and it will be seen that there are 
two for each complete period of the quicker harmonic com- 
ponent of the motion. 

Bans mean period, then, of the oscillation of either pendulum 
will be 


° 


Now let us suppose that d/ is so small that $ = may be neg- 


lected, being less than one millionth. This would happen, for 
instance, if 7 were one meter, y a half a millimeter (so that the 
stand would be somewhat less stiff than the Repsold tripod), 
and dl were one twenty-fifth of a millimeter, so that the dif- 
ference between the natural times of oscillation of the two pen- 
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dulums was not over four seconds a day, a perfectly attainable 
adjustment. Then the period would reduce to 


7 


The terms x—y here indicate that the apparatus would still 
be subject to a correction for flexure: but it would be only for 
the relative flexure due to the distortion of the support between 
the two knife-edges, This could of course be made very small. 
It would still have to be measured: but it would be measured 
once for all, since it would be the same at all stations. At 
present, the measurement of the flexure at each station, involv- 
ing as it does the erection of a separate pier, threatens to be 

-one of the most troublesome and expensive parts of the whole 
work of determining gravity. This would be entirely obviated 
by M. Faye’s plan, except that the small differential flexibility 
would have to be determined once for all. The proper way to 
make the stand so as to bind the two knives to their relative 
~~ as firmly as possible while allowing a moderately large 

exibility to the whole stand, so that the two pendulums could 
freely influence one another, would easily be found out. 


2. 


The accompanying figure, for instance, represents one such 
arrangement as viewed from above. T, T, are tongues upon 
which the pendulums would rest. These would be cast in one 
piece with the heavy frame F, F, F, F. This frame would 
rest on four legs L, L, L, L, which would spread at the bottom 
in the direction of the motion of the pendulum. At the bottom 
they would be bolted into another heavy frame. The cross 
braces C, C, C, C, would prevent twisting. 

The average period of oscillation of either pendulum, after 
correction for flexure, would be that belonging to a simple 
pendulum having the length /, the mean of the lenatin of the 
two simple pendulums whose natural periods of oscillation 
would be the same as those of the given pendulums. But 
although this would be the average time of oscillation of either 
pendulum, yet neither pendulum would have all its oscillations 
of the same duration. It is, therefore, necessary to inquire 
what error might arise owing to the observations not extending 
over any exact number of cycles of motion, so that the mean 
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of the observed periods would not be the same as the mean of 
the periods of a cycle. 

The quickest oscillation of either pendulum would occur 
when the phases of the component harmonic motions were 
coincident, the slowest when these phases were opposed. The 
period of the slow harmonic component motion would be 


g 


or the mean of the periods of the two given pendulums oscil- 
lating on the given stand with coincident phases, so as to be 
affected by the —"- of the whole stand but not by its 
liability to distortion. Suppose, then, that in the course of 
the experiment an instant comes at which the pendulums are 
vertical at once. Let us reckon the time from this instant, 
and put 
4 
B VWi4+2-1-2 
so that I is nearly unity. Then using the abbreviations 


sin, = sin} 


sin, = sin} | 


we have 

C gp, = (W142 4+1—z) sin, + I sin, 

© sin, + I (—V 1 +2? +1 +2) sin, 
where the double sign distinguishes between coincidence and 
— of the phases of the harmonic constituents at the 


Then since the value of z is between 0 and unity, the values 
of these four coefficients lie 


+2'+1—z between 2 and 1-414 
V1i+2—1+z 0 1°414 
—2 —3°414 
—Vi4+2+1+2 0 
It follows that for one pendulum the phases of the harmonic 
constituents are coincident at the moment when they are for the 
other in exact opposition. Hence, one pendulum is making its 
slowest oscillation at the moment when the other is making its 


quickest, and vice versa. Then from the symmetrical character 
of harmonic motion it follows that if observations were taken of 


118 C8. Peirce—On a Method of swinging Pendulums. 


both pendulums during any interval of time, then the mean of 
the average periods of the two during that interval, would give 
the mean period of either through a complete cycle of motion. 
A better method of observing, however, would be to set up a 
lens between the two pendulums, so as to bring the plane of 
oscillation of the one into focus on the plane of oscillation of the 
other. Then, by means of a reading telescope set up at a little 
distance, the oscillation at which both crossed on the vertical 
could be noted with some accuracy. It would then only be 
necessary to determine the mean period of oscillation of either 
from one such event to another. As the difference between 
the longest and shortest periods of oscillation would only 
amount to a few ten-thousandths of a second, it would not be 
necessary to be = exact in the time of beginning or ending 
the experiment. The number of oscillations between one coin- 


cidence at the vertical and another would afford a very accurate 
determination of y. For suppose n to be that numbef. Then 


whence 

But as n is large (several thousand) we may take aaa a 4, 
and x as equal to y. 

This gives y= at 
—_ x—y having been determined, we ascertain the value of 
x also. 

The greatest departure of the oscillations of the two pen- 
dulums from complete opposition of phase would occur when 
the phases of the harmonic components differed by a quadrant. 
In this case, the pendulums would cross at an angle equal to 


CI— from the vertical. The difference in the time of their 


passage over the vertical could only amount to a minute frac- 
tion of a second. 

If the pendulums should not be nearly enough adjusted to 
the same natural period, or if the stand should be too stiff, so 
that dl were greater than y, the slower harmonic component 
would have a greater amplitude than the quicker one. In this 
case, the pendulums would pass over all differences of phase, 
and hee ste the mean period of oscillation were that of the 
faster or of the slower component might depend upon the 
initial phases, or, if 67 were still larger relatively to y it might 
be the same as if the pendulums were oscillating with coinci- 


Ly 
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dent phases. Care would have to be taken to avoid such a 
state of things. 

On the whole, it appears that the suggestion of M. Faye, 
though it was thrown out on the spur of the moment, and was 
not received with very warm approval on every hand, is as 
sound as it is brilliant, and offers some peculiar advantages 
over the existing method of swinging pendulums. 

Feb. 17, 1879. 


Art. XIX.— Geology of Virginia: Continuation of Section across 
the Appalachian Chain; by J. L. CAMPBELL, Washington 
and Lee University. 


In the number of this Journal for July last, a general out- 
line of the geology of the Great Valley of Virginia was given, 
and illustrated by a section embracing the several epochs repre- 
sented in the valley proper, and in the two mountain ranges 
forming its boundaries on the southeast and northwest. That 
section may be regarded as a typical representation of the 
several varieties of rock that come to the surface for many 
miles on both sides of it. 

In the present paper I propose to give what may be regard- 
ed, in part at least, as an extension of the same section—the 
results of observations made in the same general direction, but 
not exactly on the same line. Moving the line of section 
about eight miles toward the northeast of my former route, I 
shall fall back and begin again within the limits of the Great 
Valley ; the reasons for which are, first, to renew the connec- 
tion with the lower Silurian limestones, that will again make 
their 2 maple in an interesting anticlinal valley at the other 
end of the section ; and secondly, that we may pass through or 
near a considerable number of points of no little interest, and 
easily accessible to the scientific traveler or the student of 
geology. 

What is here presented is, in its main features, the result of a 
survey made several years ago, in conjunction with the Hon. 
Wn. H. Ruffner, LL. the present Superintendent of Public 
Instruction in Virginia, and who is a gentleman of no mean 
attainments in geological science. Some important details that 
are introduced, as well as some of the generalizations, are the 
fruits of subsequent observations made by myself in review 
of our original work. The main conclusions, however, stand 
as originally agreed upon. 

It would hardly be proper to call this an “ideal” section, 
since some of the most interesting portions of it represent real 


120 J. L. Campbell— Geology of Virginia. 


sections that nature has opened up to our view on a grand scale 
—where the geologist may revel, or the student of science find 
interesting and profitable employment for many days together. 
It passes through or near several mountain gorges of consider- 
able depth and extent, as well as many points of minor inter- 
est, where mountain streams have cut their channels through 
the lower hills and thus exposed the various formations along 
its lines. 

On my former section the series of Professor Rogers was 
given with sub-divisions; and a table appended to present a 
comparison of these with the corresponding periods and epochs 
given in Professor Dana’s Manual, so far as the equivalents 
have been definitely determined in this part of the Appalachian 
chain. On the section accompanying the present paper, the 
numbers and letters refer to Professor Dana’s system. 

Beginning, then, with the southeastern extremity, near the 
Rockbridge Baths, we find a natural section cut by the North 
River through a part of 8a and the whole of 3 0 and ¢, ete. 
(Calciferous, Quebec and Chazy=No. II Rogers). In the imme- 
diate vicinity of the Baths these formations are very much 
obscured by the Quaternary deposits of drift from the moun- 
tains above, but they may be studied conveniently at points a 
mile lower down on the river cliffs, or on the neighboring hills 
a little remote from the river, on the southwest side, where the 
section passes. For a description of the rocks of this period, 
the reader is referred to the number for July. 

The line of fault presented on the former section continues, 
with a single interruption, some distance beyond the present 
section, crossing the river a short distance above the Baths 
(N.W.)—the older (8) being still thrust upward over the edge 
of the newer (4.a.) This junction of the displaced strata can be 
seen indistinctly along the river banks at low water, but may be 
more distinctly traced in the hills southwest of the river, and 
on Hays’ creek northeastward. 

This fault has doubtless much to do with determining the 
temperature of these thermal Baths, the waters of which have 
a temperature of 72° F., and are kept in gentle but constant 
agitation by escaping bubbles of gas, consisting largely of 
nitrogen and carbonic acid. The remedial virtues of the Baths 
have been long recognized. As we pass up the river in a 
northwesterly direction we soon find the Trenton limestones 
forming the bottom of the river-bed where the strike of the 
strata can be distinctly seen crossing the stream nearly at right 
angles. The same rocks also crop out on the neighborin 
hills, which generally have a rounded shape and are strewe 
with quantities of leat drift from the adjacent mountain 
gorges. There are no cliffs here; for these argillaceous lime- 
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stones and overlying shales were too fragile to withstand the 
denuding force of the vast floods of water and masses of sand- 
stone bowlders that have, at some past period of time, come 
down with violence from the neighboring mountains and the 
valleys beyond. Both the lithological and fossil characters of 
these rocks show that they are the same as those on which 
Lexington stands; but here, as well as along the base of House 
Mountain, they are softer, and not so extensively permeated 
with white veins, as they are around Lexington, where the 
crushing forces to which they have been subjected have not 
only tended to harden many of the beds, but have produced 
innumerable fissures that have been filled up by infiltration, 
and now present beautiful veins of calc spar. But the under- 
lying coraline bed that forms the base of this epoch, and crops 
out so conspicuously near Lexington, is not brought to the 
surface at this point, yet is found at the distance of a few miles 
on both sides of our present line of section. I have, therefore, 
included it. 

At the distance of two miles above the Baths, we come to 
the base of Hog-back Mountain,* at its northeast terminus, and 
about a mile northeast of where our section crosses. Here the 
North River cuts it off from what was once its northeast con- 
tinuation, called Jump Mountain. The Medina sandstones 
(Rogers, No. IV) that crop out along the faces of the two ridges 


sink gradually as they approach the river—showing a marked 
depression at the point where the river has found its way 
through. Such, however, is not the case with the contiguous 
and nearly parallel ridge of North Mountain farther west. 

The pe of Hog-back and the face of the main ridge, to 


the height of several hundred feet, display an extensive out- 
crop of 4 b, c (Utica and Cincinnati shales.) These appear 
occasionally beneath the hard sandstones of 5 a, as we pass up 
through the wild, winding cafion that here gives passage to the 
waters that come down from the mountain valleys above, and 
meet at the upper entrance of the gorge to form the North 
River. Just where the river issues from the mountain pass, 
the stream separates into two parts, forming a small island, in 
the middle of which rises a spring of sulphur water, now 
known as Wilson’s Spring. It evidently rises from the shales 
of 4b, that here form the bottom of the river. 

This is the point at which the turnpike leads us into 
“Goshen Pass,” through which we follow the winding course 
of the river for several miles. 

In pursuing his course through this crooked gorge the geo- 

* This and Wolf Ridge, immediately in rear of it, have evidently been once 


connected with the two ridges of House Mountain, represented on the former 
section; though now separated by a beautiful valley three miles wide. 
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logical student will find a problem to solve of no little com- 
plexity, arising in part from the windings of the river, and in 
still greater part from the rupturing and faulting of the moun- 
tains themselves. After passing the ends of both Hog-back 
and Wolf ridges (see section) at the distance of about a mile 
and a half above Wilson’s Spring, he will find the course of the 
river nearly coincident with the strike of the Medina sandstones 
that here dip so _, on the N.W. face of Wolf Ridge as to 
pass the lower beds beneath the stream, while those higher up 
are cut through in the direction of their strike. Within view 
of this point, and on the opposite side of the river, a great down- 
fall from the next ridge (N. Mt.) has occurred, around which the 
stream makes a loop of half-a-mile in extent; this slip, however, 
is quite limited; for above, and on the right and left of the 
fallen mass the Medina sandstones a crop out along the 
face of the North mountain ridges with a moderate northwest- 
erly dip, displaying their full thickness of about 500 feet along 
the southeast face, and, with one slight undulation, and subse- 
gens increased dip passing beneath the Little Goshen valley 
eyond. 

‘After careful and repeated examinations of this portion of 
the “ Pass,” Dr. Ruffner and myself agreed that the phenomena 
presented could be accounted for only upon the hypothesis of 
a fault running parallel with the axis of the mountain chain. 
Repeated observations since our original survey have tended to 
confirm the conclusions originally formed. 

In following the course of the loop in the river, mentioned 
above, we travel a short distance with the strike of the rocks 
toward the southeast, then turn and cross the fault (filled u 
with the débris from the face of the broken mountain), an 
finally change our course to the northeast again following the 
line of strike in nearly an opposite direction, and passing be- 
neath the outcropping sandstones that rise far above our heads. 
But we soon deviate from this course to one at right angles to 
the mountain, and by which we are conducted through another 
natural section of 5 a, b and c, and apparently pass out, right 
upon the beds of Devonian shales. At the base of the mountain, 
however, from the gap of which we have just issued, 7 and 8 
are concealed from view, as evinced by the fact that they crop 
out at many points along the base of the mountain at some dis- 
tance from the road on both right and left. In this Little 
Goshen valley there are indications of extensive beds of limon- 
ite ores, some of which were worked many years ago. They 
are found in both 5 8, c, and in 8. 

This valley offers no special facilities for studying the Devon- 
ian shales, which are found much more .fully and favorably 
exposed farther west, but along its western border for a distance 
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of four or five miles from the turnpike, in a northeasterly direc- 
tion, some interesting developments of 7 and 8 are found along 
the foot of what is here called Furnace (or Knob) Mountain, 
through a gorge of which the Big Calf-pasture, the chief fork 
of North River, comes down from the Great Goshen valley on 
the west. In this gap tolerably well-defined arches of 5 a, are 
displayed on the right as we pass up the river, while on the left 
(Bratton’s Mountain) the same rocks are overlaid by a bed of 
56. The arch on the right hand is the one represented on the 
section. 

Between this and Mill Mountain lies Goshen Valley, a beau- 
tiful agricultural region, and one that presents some points of 
scientific interest that are readily reached by the student of 
geology. The section passes near the Cold Sulphur Springs 
about 14 miles southwest of Goshen depot on the Chesapeake 
& Ohio railroad. The waters of these springs flow from ex- 
posed strata of 10a, dipping slightly toward the Mill Mountain 
on the northwest. In this valley, as well as throughout this 
whole region, the Salina Period (6) is but indistinctly represented, 
if at all, while the Corniferous Group (9a, }, c), appears to be 
entirely wanting. But the very fossiliferous limestones of the 
Helderberg (7), and of the sandstones of the Oriskany Period 
(8) are well exposed at Craigsville, nine miles northeast of 
Goshen on the railroad, where a beautiful encrinal marble is 
quarried from 7, and also at points nearer to Goshen. Just 
west of Panther Gap in Mill Mountain (through which both 
railroad and turnpike pass), at several points a short distance 
from the base of the mountain, good exposures may be found. 
The mountain itself, at this point, is cut by Mill Creek, and its 
Medina sandstone axis is exposed in the form of a closed anti- 
cline pushed over toward the northwest so as to give all the 
strata a southeasterly dip. 

Before leaving Goshen Valley we must observe the fact that, 
about the depot and the Cold Sulphur, the upper member of 
10 has been swept off, and in many places a large portion of 
the middle member (2) has also disappeared. There is a ridge 
however, beginning a mile or less north of the depot, on which all 
the members (10a, 4, c) appear. I have not found what remains 
of this group to exceed 450 or 500 feet any where in this valley. 

Resuming our line of section west of Panther Gap we find 
the thickness of 10a, 6, c to have increased and the lithological 
characters to have undergone some modifications. Beds vary- 
ing from siliceous slates to argillaceous sandstones are found 
“es out, especially in b, as may be seen both on the railroad 
and the turnpike. Large quantities of these rocks have been 
brought from the tunnel near Millboro depot. Calcareous con- 
cretions of a disc-like form, full of veins of infiltrated carbonate 
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of lime (septaria), increase in size and number; while thin beds 
of fossil limestone, especially in a, are occasionally exposed to 
view. 

At Millboro depot a line of stages leaves the railroad for the 
Warm Springs, fifteen miles to the west. At the distance of 
two miles we reach the old Millboro Springs where we again 
find sulphur water rising from the Devonian strata (10). 
Another mile brings us to the famous “ Blowing Cave,” where 
it is well worth while for the explorer to allow himself at least 
one full day. He is now upon the banks of the Cow-pasture 
River, one of the upper forks of the James. Here the river 
cuts through a ridge (Cave Hill), exposing to view an arch of 
Helderberg limestone (7) into which a cavern of unknown depth 
extends from which a breeze of considerable force issues con- 
tinually in warm weather. Above the limestones is a second 
arch of Oriskany sandstone (8), in which are numerous Spirifer 
shells well preserved. These two formations may be studied 
here with great convenience; and, if an additional exposure is 
desired, it may be found two miles farther toward the north- 
east, where Stuart’s Creek exposes a similar arch in the same 
hill, and where fine specimens of Favosites are —_ obtained. 

Exposures of the members of 10 may be studied along the 


banks of the Cow-pasture both above and below the passage 
through Cave Hill. A short distance below, in what is called 


“ Alum Bank,” we found a thin bed of limestone remarkably 
full of fossil shells. At other points higher up and lower down 
the river similar exposures occur. 

Near this place is one of the numerous so-called “ Alum 
Springs”—the Wallawhatoola, an old Indian name. The waters 
here, as at the Rockbridge and the Bath Alum Springs, collect 
slowly from the crevices of the dark pyritous shales of No. 10. 
Springs of this class are very numerous among the Devonian 
shales in Virginia; and waters of similar character sometimes 
issue from shales of earlier and later dates. Their chief min- 
eral constituents are sulphates of alumina, lime, magnesia, 
potassa, soda, iron (ferrous sulphate), with more or less free sul- 
phuric acid. In the Wallawhatoola I found, with the spectro- 
scope, a decided trace of lithia. 

he shales of this region, and especially in this valley of 
the Cow-pasture River, present three tolerably well character- 
ized beds; the equivalents, no doubt, of the three recognized 
epochs of the Hamilton Period*—Marcellus, Hamilton and 
Genesee. The lower member consists of dark—sometimes 
black, sometimes bluish-black—-shales that split readily into 
thin layers, and even fine scales or slender columnar fragments. 
The middle member has a decidedly greenish tint—olive in 


**This is No. VIII of Professor Rogers’s series. 
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many places, especially where it appears along the public roads, 
and in cuts on the railroads. The highest division is much 
variegated in color and texture; the beds of shale are yellow, 
brown and red, while considerable strata of sandstone of argil- 
laceous character are found alternating with the shales. 

Among all these are found beds of very calcareous shales 
passing often into impure limestones that abound in Encrinites, 
Atrypas, Spirifers, etc. The upper member has generally more 
calcareous beds in it than either of the others. This whole 
region has been greatly denuded, but the sharply rounded, 
and often cone-like hills that are left standing, with deep 
ravines cut out between them, present a striking feature of the 
landscape, and, at the same time, afford the means of an 
gee estimate of the thickness of the whole series of 
shales, which cannot be less than seven hundred feet. 

Along the faces of many of the hills that have been recently 
denuded by floods in the river and its tributaries, the planes of 
stratification, and of slaty (metamorphic) cleavage, are both well 
displayed—the latter so distinct that an unpracticed eye might 
readily mistake them for the planes of original stratification. 

About four miles west of the Blowing Cave the turnpike 
crosses a ridge called Mair’s Mountain, capped by a low arch 
of Oriskany sandstone (8), beneath which are exposures of the 
Helderberg limestones (7) where a small stream has cut its way 
through the ridge. Beyond this ridge we find another syn- 
clinal trough filled with the shales of No. 10, out of which 
rise the waters of the Bath Alum. Near this watering place is 
a cave formed by the washing out of the softer bed of Medina 
rocks so as to leave a regular arch which becomes narrower dnd 
lower toward the rear of the cavern, giving the whole cavity 
the shape of a semi-cone with the dividing plane for the floor. 
This is an object of interest to visitors. Its location is beneath 
the ridge, marked “ Piny Ridge,” on the section. 

A mile beyond the Bath Alum, our line begins to ascend the 
lofty ridge of the Warm Springs Mountain. To the structural 
geologist this presents an object of the highest interest. As 
we follow the windings of the turnpike we find ourselves sur- 
rounded first by the débris of the Clinton sandstones and shales 
(6 and 7 are concealed), and as we approach the erest of Piny 
Ridges the Medina sandstones (5a) make their appearance in 
situ. We are thence conducted by a spur across to the face of 
the main ridges, where the road is cut out of the sandstones, 
exposing their lithological and fossil features in a very inter- 
esting way. Ripple marks and casts of shells in the brown 
and purple sandstones, and fucoids in the shales, are of frequent 
occurrence. 

On reaching the depression of the summit where the road 
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crosses, we turn to the left and follow the crest of the ridge for 
half a mile toward the southwest to the top of what is known 
as “ flag rock”—-the highest outcrop of Medina sandstone on 
this mountain, haying a steep southeasterly dip. From this 
point, 3340 feet above tide level, the mountain scenery on all 
sides is very grand. Along the base of this ridge, on the 
northwest side, lies the Warm Springs Valley—a narrow strip 
of the Lower Silurian limestones of the Great Valley again 
brought to the surface. On the opposite side‘of this narrow 
valley another ridge, Little Mountain, rises to a less elevation, 
but is composed of the same kind of rocks as the main moun- 
tain, but dipping toward the northwest.* The olive-colored 
sandstones, generally found at the base of the Medina group in 
this region, appear near the summit of both these opposing 
ridges, and are succeeded by the fragile sandstones and shales 
of the Cincinnati and Utica epochs that form the steep slopes 
of both mountains. These are succeeded by the Trenton (4 a) 
limestones that dip beneath them, but form more gradual 
slopes toward the middle of the valley, where the older Chazy 
(3 c) limestones make their appearance. The latter are not 
largely developed where the tepid waters of the Warm Springs 
rise, but widen out considerably toward the southwest. A 
short distance to the northeast of the springs we found Tren- 
ton fossils in abundance, like those we ‘et found just below 
the entrance of Goshen Pass. 

In this anticlinal valley the Lower Silurian rocks come to the 
surface for a distance of several miles on both sides of the section, 
the general range being parallel with the Appalachian chain. 

The two ridges that here face each other were doubtless 

rts of a ~~ pe anticlinal fold that was formed, when, 

'y powerful lateral pressure from a southeasterly direction, the 
strata were pushed up from their original horizontal bedding. 
But it is hardly probable, judging from the present condition 
of things, that hey ever formed complete arches across the 
valley. It is certainly more reasonable to suppose that such 
masses of strata of varying hardness and a. and with an 
aggregate thickness of more than two thousand (2000) feet, 
were so ruptured at the time of upheaval as to form a rugged 
gorge, extending for many miles along the crest of the Fold, 
and that subsequent erosions and denudations by ice and water 
widened it out, and shaped it into the beautiful valley as we now 
find it. This is a valley of thermal waters; for, besides the 
Warm Springs, near which our section crosses, and the baths of 
which range in temperature from 95° to 98° F.; the Hot 
Springs, five miles to the southwest, with temperatures varying 
from 100° to 108° F., and the Healing Springs in the same 


_ * Along some parts of this broken ridge the sandstones are vertical or even 
inverted. 
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neighborhood, with a temperature of 85°, rise in the same anti- 
clinal fold. 

About half a mile southwest of the Warm Springs the col- 
lected waters of this portion of the valley find their way out in 
a northwesterly direction through a deep ravine, in which are 
found exposures of all the formations from 4 to 8. 

General remarks.—(1.) Throughout the whole region repre- 
sented on the accompanying section, conformity of strata pre- 
vaiis, and so continues till we reach the Carboniferous in West 
Virginia. (2.) The Medina sandstones that are from 405 to 
500 feet thick along the North Mountain thin out to about 350 
on Warm Springs Mountain. Here, too, the structure is less 
conglomerate, and the marks of shore-line formation are less 
numerous and distinct than they are farther east. (8.) It may 
be well to mention some of the prominent points along the line 
of section convenient for observation. At the lower entrance 
of Goshen Pass, and in Warm Springs valley, exposures of 4 
may be readily found. No. 5 (Medina) may be successfully 
studied in Goshen Pass and on Warm Springs Valley ; while 
the region around Millboro Springs affords to the explorer 
some of the finest exposures of 7,8 and 10. But the accom- 
panying section may serve as a key to a wider range of obser- 
vation. Perhaps the best point of departure would be Goshen, 
on the C. & O. Railroad. If he wishes to extend the section 
farther toward the northwest, the turnpike from Warm Springs 
to Huntersville, in West Virginia, affords a favorable route for 
horse-back explorations. 

Washington and Lee University, Va., April, 1879. 


ART. XX.—On the Discovery of a supposed new Planetoid ; 
by Prof. C. H. F. Peters. From a letter to the Editors 
dated Litchfield Observatory of Hamilton College, Clinton, 
N. Y., July 18, 1879. 


Tue following are the results of two observations on a 
planetoid found here on the 9th inst., which seems to be new. 


1879. Mean time. (198). 6 (198). No. of comp. 
July 9. 114 36™ 48s 175 22™ 11816 —23° 2277-2 4 
July 10. 12 32 24 17 21 21:15 —23 27 29°5 8 


Comparison star for both evenings was @ Arg. 16826. Last 
night I succeeded again in getting a good set of observations, 
which, however, are not yet reduced. The planet is rather of 
the fainter class of the 11th magnitude, and on account of its 
southern position a difficult object, if the sky is not quite serene. 

Should the planet of Mr. Palisa of May, after the final dis- 
cussion of the observations, turn out to be a new one and not 
identical with Adeona, the present one will be number 199. 
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Arg. XXIL—WNotes on the Laramie Group of Southern Colorado 
and Northern New Mexico, East from the Spanish Ranges ; by 
Joun J. STEVENSON, Professor of Geology in the University 
of the City of New York. 


THE most southern of the Laramie coal fields along the east- 
ern base of the Rocky Mountains lies partly in Colorado, and 
partly in New Mexico. It is rudely lozenge-shaped and has 
its greatest breadth near the southern boundary of Colorado, 
whence it tapers in each direction, pointing out at the north near 
Cucharas Creek, forty miles from the state line, and terminat- 
ing at the south immediately beyond Cimarron Creek, thirty- 
six miles south from the Colorado line. Its area is not far 
from 2200 square miles, and the whole of it, save perhaps 150 
square miles, is included in the district examined by me during 
the season of 1878. With consent of the Chief Engineer, 
U.S. A., a brief synopsis of results is offered here in advance of 
the report to be presented to Lieutenant Wheeler. 

This field is separated from the Spanish Ranges by a merid- 
ional valley, from one-fourth of a mile to nearly two miles 
wide. Its eastern border is well-marked by a line of high 
bluffs, facing the plains and showing the lower rocks of the 
Laramie resting on the higher shales of the Colorado group. 
The extreme breadth aiong the state line is due to the presence 
of a basalt plate covering the Raton* Plateau, whereby the 
rocks have been protected from erosion, so that the lower mem- 
bers of the group reach to, say, twenty-three miles south of east 
from Trinidad, Colorado. No part of the Laramie group exists 
on the Purgatory or the Canadian Plains north or south from 
the plateau, west from longitude 104° 7’, or south from north 
latitude 37° 20’; but the Middle Cretaceous rocks, those at the 
base of Cretaceous No. 4, immediately underlie the Quaternary 
deposits on those plains and extend for several miles up all of 
the cafions on the eastern side of the coal-field. 

Three petty anticlinals were traced out as affecting the Lara- 
mie beds. They are important, economically, as they keep the 
coals within reach. 

The Laramie group is represented here by sandstones, shales 
and coal beds. ‘The sandstones, with few exceptions, are 
yellowish-gray, and each is an almost exact copy of every 
other, the only material variations being in thickness. Persist- 
ent limestone beds, with marked characteristics, are wholly 
wanting, and such beds as do occur are thin, irregular and 
featureless. No rock exists which can be used as a horizon, so 


_* is designated the Chicorica Mesa on Dr. Hayden’s general map of Colo- 
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_ that the process of tying together the fragmentary local vertical 
sections is a painful one. But the cafions crossing or deeply 
indenting the field are numerous and are separated by narrow 
intervals; they afford ample opportunity for verification of the 
sections, and it seems hardly possible for serious errors to 
escape detection. 

The section of the group is approximately as follows: 


. Great Sandstone, 440'/39. Sandst’e and shale, 44’ to 52’ 
. Coal bed Z, Blossom. |40. Long’s cafion coal bed J, 
Sandstone and shale, 77 8’ to 1’ 
Coal bed Y, Blossom. |41. Sandst’e and shale, 45’ to 83’ 
Sandstone and shale, 75'|42. Coal bed I, 2’ 6” to 2” 
Coal bed X", 2'|48. Sandstone and shale, 50’ 
. Shale and sandstone, 45'|44, Coal bed H’, 1’ 
. Coal bed X, 4'|45, Sandst’e and shale, 50’ to 60’ 
. Sandstone and Shale, §26'|46. Cat’s Claw Cajon coal 

10. Coal bed W, 6’ to 4” bed H, 5 to 2" 
11, Sandst’e and Shale, 47’ to 70'|47. Sandst’e and shale, 90’ to 111' 
12. Coal bed V, 4' to 10”|48. Upper Vermejo coal bed G, 
13. Sandst’e and shale, 30’ to 36’ 2’ to 2” 
14. Canadian coal bed U,6' to 449. Sandst’e and shale, 60’ to 120’ 
15. Sandst’e and shale, 20’ to 30'|50. Lower Vermejo coal bed 

16. Coal bed T, 6’ to 2’ 6” F, 9’ to 4” 
17. Sandst’e and shale, 13’ to 20'|51. Shale, 12! 
18, Coal bed §, 4’ 3" to 10”|52. Coal bed E” 
19. Sandstone and shale, 25/53. Shale and sandstone, 15’ 
20. Coal bed R’, 1’ Coal bed E’, 6" 
21. Shale and sandst’e, 25’ to 35'|55. Shale and sandstone, 25’ 
22. Caliente coal bed R, 16’ to 1'|56. Upper Reilly coal bed EF, 

23. Sandst’e and shale, 30’ to 35’ 7’ 8" to 2” 
24. Raton coal bed Q, 3’ to 1'|57. Sandst’e and shale, 18’ to 31’ 
25. Sandstone and shale, 25'|58. Lower Reilly coal bed D, 

26. Coal bed P, 2' 6” to 1’ 6’ to 2” 
27. Sandst’e and shale, 40’ to 50'|59, Sandst’e and shale, 12’ to 54’ 
28. Coal bed O, 10”|60. Willow Creek coalbed C, 

29. Sandstone and shale, 30’ 3’ 6” tol’ 
30. Coal bed N, , 2''61. Sandst’e and shale, 76’ to 100’ 
$1, Sandst’e and shale, 33’ to 43'|62. Trinidad coal bed B, 

82. Cameron coal bed M, 33’ to 4" 16’ 6” to 1’ 
83, Sandst’e and shale, 22’ to 27'|43. Sandst’e and shale, 20’ to 45’ 
84. Coal bed L, 1’ to 864, Dillon coal bed A, 16' 6" to1' 
35. Sandst’e and shale, 64’ to 70’|65. Shale, 1’ to 10’ 
36. Coal bed K, 3'|66. Halymenites Sandstone, 

87. Sandstone and shale, 24' 50’ to 80’ 
88. Coal bed J’, Blossom.'67. Shale and sandstone, 70’ 


The total thickness of the group, as shown in this field, is 
not far from 1800 feet. 
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The Coal Beds. 


Several coal beds, which seem to be of very limited extent, 
have been omitted. 

The beds given in the section appear to be persistent, being 
shown wherever their horizons are exposed ; though often only 
by “blossoms,” which sometimes fail to indicate either the 
thickness or the quality of the coal. No bed was found cer- 
tainly wanting at any locality, except where, during the forma- 
tion of some enormous sandstone, the underlying rocks, shales 
as well as coals, had been cut away. But, though thoroughly 
persistent, the Laramie coal beds are as variable as are those of 
the Lower Barren coal group of the Appalachian coal field. 
Reference to the section shows that no bed exhibits any degree 
of constancy, and that even the best one is at times utterly 
worthless. None possesses more than merely local importance. 
A bed, ten feet thick at one place, may be but a few inches 
thick at another only a mile away, or its excellent coal may be 
represented by wretched shale, utterly worthless for fuel. 

he variations in thickness of the hele and in quality of the 
coal point to instability of conditions ; but this is more clearly 
shown by the splitting up of the larger beds, especially in the 
lower part of the section; a most perplexing phenomenon, 
where readily identifiable horizons of sandstone or limestone 
are altogether absent. This subdivision of the beds seems to 
be confined to the lower part of the section, yet it may charac- 
terize the higher part also. The higher coal beds are seldom 
thick and their variations cannot be traced without much diffi- 
culty, the more so because their exposures are indistinct, being 
masked by debris of the sandstones. 

The breaking up of the lower beds along the western edge 
of the field is so extreme, that at some localities the section of 
the first two hundred feet above the Halymenites Sandstone 
bears no resemblance to the same part of the group as exposed 
on the eastern side of the field. At the od of the Vermejo 
cafion, this interval contains fourteen streaks of coal, and black 
shales are liberally distributed throughout the section. The 
Cameron coal bed splits up into sixteen layers of sandstone, 
shale and coal, not far below Cameron post office on Vermejo 
creek in the center of the field. There the aggregate thickness 
is thirty-three feet, though but a short distance east or west, 
the bed. is barely two feet thick. The most interesting varia- 
tions are those shown by the Trinidad coal bed, between Trinidad 
and Raton Pass, within a distance of little more than nine 
miles. Four measurements gave the following results: 


0” 8” 0” 8"? 0” 10” 4’ 0" 
2. Interval,... 0" 8’? 21’ 10” 24’ 0" 
8” 4" 3” 0" 5’ 0” 
2” 0” 4” 14” 0° 13” 0” 
5’ 0” 5’ 5” 6’ 0” 9’ 6° 
2” 0” 0’ 8” 1’ 0” 0" 
16’ 10” 77" 54’ 8" 68’ 6” 
of 9” 10” 65° 10’ 10” 19’ 6" 


The interval, No. 2, is filled with shale in the first two sec- 
tions, but contains sandstone as well as shale in the last two. 
No. 4 is bony coal in the first two, but holds shale and sandstone 
in the last two. No. 6 is filled with clay at all of the localities. 

The coal from the Laramie group in this field is soft. That 
from the Trinidad bed is excellent gas-coal and the slack is 
easily coked. The coking is done in bee-hive ovens similar to 
those used in western Pennsylvania. Little has been done, 
away from Trinidad, toward developing the mines. The whole 
country is cursed with old Mexican land grants, most of which 
are clouded, so that capitalists hesitate to make investments. 


The Sandstones. 

The sandstones are much alike and few of them are persist- 
ent. They change into shales and back again into sandstones 
in the most perverse manner. Still, some of these beds are 
constant and are serviceable locally as guides. 

The Great Sandstone, closing the group within this field, is 
“ayo at the summits of all divides and is readily recognized 

y its physical peculiarities. It is yellowish gray, compact, 
and for the most part comparatively fine-grained, though it 
occasionally contains a layer of not very coarse conglomerate. 
This rock is wholly non-fossiliferous at every locality where it 
was examined. 

The sandstones above coal beds F, G and H, are usually 
present. ‘These vary from light yellowish gray to decided buff. 
Ordinarily they are massive, but occasionally flaggy layers are 
found in which impressions of dicotyledonous leaves abound. 
No animal remains were observed except in the sandstone over- 
lying coal bed F, in which obscure impressions of a Cardium 
were observed at one locality. 

The Halymenites sandstone, at the base of the series, is com- 
aratively fine-grained, usually gray, sometimes yellowish gray. 
t is invariably present and forms a distinct gray band on the 

bluffs from Cucharas Creek southward to Cimarron Creek, with 
the blossom of the Dillon coal bed almost immediately above it. 
I have given its name because the rock is Joaded with Haly- 
menites major Lesqx., which was not identified with certainty at 
any higher horizon within this field ; though it is abundant at 
higher horizons in other fields farther north. 

Almost without exception, the sandstones are fine-grained at 
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the eastern edge of the field, but they become coarser toward 
the west, until on the western border, some of them are con- 
glomerates and the shales have almost wholly disappeared. 
This condition exists at the base of the mountains. 

Limestone layers were seen within several of the sandstones. 
They are always present on the eastern side of the field in the 
intervals between coal beds F and G, H and I, and I and J. 
Similar layers are sometimes shown in other intervals, but they 
are not persistent. These beds are from two to eighteen inches 
thick. None was found above coal bed J, which is about mid- 
way in the section. The limestone is blue to flesh-colored, 
weathers yellow because of much iron, and contains no fossils. 
It is very similar to much of the limestone found in the Lower 
Barren coal group of the Appalachian coal field. 

Impressions of leaves of dicotyledonous plants were found 
in all the flaggy sandstones from the Dillon coal bed to the base 
of the Great Sandstone at the top of the section; but animal 
remains are rare. Some fish-teeth were obtained from the 
Halymenites Sandstone, associated with a Cardium, which is 
very similar to a shell of which imperfect impressions occur in 
the sandstone overlying the Lower Vermejo coal bed. But no 
impressions of leaves were found in the shales immediately 
overlying coal beds. Theimpressions occur only in sandstones : 
they are of isolated or fragmentary leaves and many of them 
were much softened by soaking before they were eutombed. 
The plants belonged to upland vegetation and their leaves were 
evidently brought down to the shore by streams. 


Relation of the Laramie to the Middle Cretaceous, 


Throughout this southern coal-field the Lamarie rocks rest on 
the shales of the Fort Pierre sub-group, the Cretaceous, No. 4 
of Mr. Meek’s original section. These contain Ammonites pla- 
centa, Baculites ovatus, Inoceramus convexus, and other thor- 
oughly characteristic species. The Fox Hills group, the No. 5 
of Mr. Meek’s section, appears to be wanting here. It cer- 
tainly is wanting if the Halymenites sandstone is to be included 
in the Laramie group. 

Lithologically, the transition from the Fort Pierre to the 
Laramie is so gradual that the line of separation between the 
groups must be assumed arbitrarily. The dark shales of the 
former pass upward into brownish shales with thin sandstones, 
which in turn shade away into the Halymenites sandstone above. 
The transition requires not far from two hundred feet of rock. 

But a great change took place at the close of the Fort Pierre 
group. For the most part, the shales of that group are rich in 
animal remains, but such remains cease to appear at forty or fifty 
feet below the line assumed asthe summit. Animal remains are, 
to all intents, absent from the Laramie group in the Trinidad 
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coal-field. The newer conditions were unfavorable to animal 
life. Marine conditions, however, did not cease with the Fort 
Pierre. The sandstones of the Laramie are of marine origin, 
though perhaps only off-shore deposits. Halymenites major 
occurs profusely in the lowest sandstone within the Trinidad 
field as well as at much higher horizons in the Cafion City 
field. Huge knotted fucoids were found in a sandstone above 
coal bed J, in the former field. Other sandstones, showing no 
fucoids, contain many battered logs. Limestones, unmistakably 
of marine origin, occur up near to the middle of the Laramie. 
The change is not unlike that shown in the passage from the 
Lower to the Upper Carboniferous in the hepdacan coal-field. 


Art. XXII.—On some points in Lithology ; by JAMES D. Dana. 


II. ON THE COMPOSITION OF THE CAPILLARY VOLCANIC GLASS OF 
Kitavea, Hawa, Harr. 


THE capillary volcanic glass of Kilauea collected by the 
writer at the volcano in the year 1840 was analyzed for the 
writer's Geological Report of the Exploring Expedition (1849) 
by Prof. B. Silliman (B. Silliman, Jr.), and the results are pub- 
lished in it on page 200. The large discrepancies between the 
two analyses there reported—one of a dark and the other of a 
pale variety—and especially the difference as to soda, one being 
stated to contain 21:62 per cent, and the other none, left the 
question of composition in great doubt.* I have now to report 
two new satisfactory analyses of the glass. For these, science 
is indebted to Mr. F. J. Allen of the Sheffield Scientific School 
of Yale College, excepting the determination of the state of 
oxidation of the iron, which is by Prof. O. D. Allen. The 
results were as follows: 


I. Ii. Mean. 
50°76 50°74 50°75 
Iron sesquioxide -.....--- 2°15 2°05 2°10 
Iron protoxide.. -..--... 7°90 7°87 7°88 
Manganese protoxide -.-.. trace trace trace 
7°65 7°65 7°65 
2°11 2°16 2°13 
0°55 0°57 0°56 


99°75 


* The analyses also of volcanic scoria and lava, given on the same page of my 
Report, are evidently too uncertain to be longer quoted, unless the results shall be 
confirmed by other analysts. 


) 
Ignition 0°35 
100°10 99°92 
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The composition obtained has great interest, since it shows 
that this most fusible part of the Kilauea lavas has almost pre- 
cisely the ‘eer of ordinary doleryte (=basalt=diabase, 
essentially). 1 cite for comparison an analysis by G. W. Hawes 
of the “trap” of West Rock (New Haven, Conn.), which agrees 
closely with the average composition of this basic rock. 

10, FeO; FeO MnO MgO CaO Na,O K,0 ign 
Pélé’s Hair 50°75 1654 2-10 7°88 tr. 7°65 11°96 2°13 0°56 0°35—99-92 
West Rock “trap” 51°80 14:21 3°55 8-26 0°42 7°63 10°68 2-15 0°39 0°63=99-72 
[+phosphoric acid 0°14 

The “trap” consists of labradorite and augite with some 
magnetite. It is hence identical with the most abundant kind 
of igneous rocks. The fusibility of such a compound is thus 
well indicated by the facts at Kilauea. Moreover it is not sur- 
prising, since the fusibility of both labradorite and ordinary 

lack augite are each marked down as low as 8 by von Kobell. 
There is hence no question as to the complete fusion of such 
ingredients in a volcano, even where moisture is not present. 

The analyses add another to the many examples already 
known, proving that there was no difference in constitution 
between a large part of the material in fusion and ejected in 
Mesozoic time and that thrown out by modern volcanos; and it 
illustrates the fact that Geology has no good basis for the dis- 
tinction of “older” and “ younger” among igneous rocks. 

An important paper on the microscopic characters of Pélé’s 
Hair has been published at Tubingen (in 1877) by C. Fr. W. 
Krukenberg, in a pamphlet giving also the results of the author’s 
investigations on Tachylyte and Hyalomelan, Basalt glass, 
Porous and Spherulitic Basalt, and Obsidian. He states, and 
illustrates by figures, the following facts respecting Pélé’s Hair. 
The fibers are sometimes bent and coalesced into loops; often 
are tubular; frequently contain air bubbles, and occasionally 
microlites. There is usually an enlargement of the diameter 
whenever a erystal (or microlite) exists within, and also about 
many of the air-cavities. The crystals are mostly rhombic, but 
as to their kinds the author makes no suggestion. 


Art. XXIII.—On the size of Molecules ;.by N. D. C. Hopaes. 


IF we consider unit mass of water, the expenditure on it of 
an amount of energy equivalent to 636-7 units of heat will 
convert it from water at zero into steam at 100°. I am going 
to consider this conversion into steam as a breaking up of the 
water into a large number of small parts, the total surface of 
which will be larger than that of the water originally. To 
increase the surface of a mass of water by one square centimeter 
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requires the use of ‘000825 milligrams of work. The total 
superficial area of all the parts, supposing them spherical, will 
be 4zr2N. The number of parts being N, the work done in 
dividing the water will be 4zr?N. For the volume of all the 
parts we have 4zr°N. This volume is in accordance with 
the requirements of the kinetic theory of gases, about ;,';; 
of the total volume of the steam. The volume of the steam 
is 1752 times the original unit volume of water. 


Hence 4N 27°3000 = 1752 
4N 


One unit of heat equals 423 milligrams. 

Solving these equations for r and N, we get r equal to 
000000005 centimeter, a quantity of the same order of magni- 
tude as has already been obtained by Thomson, Maxwell and 
others, N equal 9000 (million)*n for the number in one cubic 
centimeter 5 to 6 (million)’. 

Around every body there is an atmosphere of more or less © 
condensed gases. On the surface of platinum these must be 
nearly in the liquid condition, as shown by the power of plat- 
inum to bring the atoms of hydrogen and oxygen so near 
together that they combine. These vapors on the surface have 
a tendency at ordinary temperatures to expand; and part of 
them can do so, if the surface of the body is reduced. There 
is in these condensed atmospheres an explanation of all the 
phenomena of superficial tension. The energy in the unit of 
area ought to be equivalent to the amount of work done in 
compressing a quantity of the vapor from the gaseous to the 
liquid state sufficient to cover the surface a few molecules deep. 
The molecular attraction seems to be very slight in gases, when 
the molecules are ten or fifteen molecular diameters apart. 
To get some idea of the amount of work done in compressing 
one gram of oxygen to liquid form, we may consider that in 
the union of one gram of hydrogen with eight grams of oxygen 
34,462 units of heat are produced. It matters not that the con- 
densation is brought about by the energy of chemical separa- 
tion rather than by the work done in pressing them together 
in a cylinder. 

The superficial energy of platinum is 169°4 milligrams per 
square meter or (1694 per square centimeter, equal to ‘00004 
of a unit of heat. The proposition 

9: 34,462—=a : ‘00004 
gives the weight of water condensed on square centimeter of 
surface or the volume in cubic centimeters as ‘00000001, which 
agrees with the other result. 

Physical Laboratory, Harvard College, May 14, 1879. 
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Art. XXIV.—Discovery of a new group of Lower Carboniferous 
Rocks in Southeastern Ohio; by E. B. ANDREWS. Letter to 
the Editors dated Lancaster, Ohio, July 5, 1879. 


I HAVE recently found in Perry County (Ohio) an interesting 
group of fossiliferous rocks between the Maxville Limestone 
(the approximate equivalent of the Chester group of Illinois), 
and the Waverly. In Illinois and along the Mississippi river, 
there are three distinct groups of Lower Carboniferous rocks 
between the Chester and the Waverly or Kinderhook of the 
Tilinois Reports. These are the St. Louis, Keokuk and Bur- 
lington. It has long.been my hope to find traces of these 

roups in Ohio. At one point I have recently obtained the 
ollowing section : 


Maxville limestone, .....---.-...--- 15 to 18 ft., estimated. 
Clay shale, blue and red,........... ..-..-..--.- 8 ft. 
Horizon of nodular concretions, fossiliferous. 

Ferruginous limestone, highly fossiliferous, . 15 in. 
Blue clay shale,.-......-..-.--------------- 8 to 10 ft. 


Fine grained sandstone (Logan sandstone) Upper Waverly. 


At another locality, about a mile distant, I find the same 
intermediate group, but the Maxville limestone is not seen. 

A few of the fossils first obtained were sent to Mr. R. P. 
Whitfield, who found them mostly new, but indicating a Keo- 
kuk type, with suggestions of Warsaw and Spergen Hill. I 
have since largely increased my collection and may have sixty 
or seventy species, and shall doubtless obtain many more. 
Besides corals and Bryozoa, which are beautifully preserved, I 
find representatives of the following genera: Lingula, Discina, 
Productus, Chonetes, Spirifer, Rhynconella, Phillipsia, Beller- 
ophon, Aviculopecten, Platyceras, Dentalium, and of several 
others. Fragments of Crinoids are abundant, but, as yet, I 
I have found none whole. Very few of the species can be 
found in the underlying Waverly, and perhaps none in the 
overlying Maxville. I , So been unable to identify many 
of the species with those figured in our Western Reports from 
the Lower Carboniferous rocks. It is probable that the newly 
found group does not exactly represent any of the groups 
found farther west, but shows the life that existed along the 
eastern shallow margin of the interior sea in which were depos- 
ited the vast calcareous beds of the Middle Lower Carbonifer- 
ous, found along the Mississippi river. Provisionally the 
group may be called the Rushville group. 
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Art. XXV.— Note on the Lower Waverly Strata of Ohio; by 
EpWARD OrTON, Professor of Geology in Ohio State Univer- 
sity, Columbus, Ohio. 


Tae Waverly Black Shale of Southern Ohio proves to be a 
very persistent stratum. It is but sixteen feet on the Ohio 
River, where it was first described by Professor E. B. Andrews, 
and at no point has it been found to exceed thirty feet in thick- 
ness, but it stretches without interruption from the Ohio River 
to Lake Erie, and now that it has been followed through the 
length of the State, it gives us the means of synchronizing the 
hitherto discordant elements of the lower part of the Waverly 
Group in a surprisingly satisfactory manner. 

The identity of the Waverly Black Shale of Southern Ohio 
and the Cleveland Shale of Northern Ohio, which was suggested 
as probable ten years since by Dr. Newberry, and which has 
since been adopted by most of those who have written on the 
geology of the Waverly Group in Ohio, proves to be an error. 

Dr. Newberry has since shown that the Erie Shale wedges 
out as it is followed westward from Cleveland, letting the 
Cleveland Shale down upon the Huron Shale, near the mouth 
of Vermillion River. From this it would appear that the Black 
Shale that is followed southward from that point covers the 
interval occupied by three northern formations viz: the Huron, 
Erie and Cleveland Shales. 

The Waverly Black Shale finds its place directly above the 
Berea Grit to the northward. The stratum has been distinctly 
described in the reports on the northern counties, but it has 
not been distinctly named. It has been treated of as the 
dark, fossiliferous shale at the base of the Cuyahoga Shale. 
No better name could be found for it than Berea Shale—for it 
makes the roof of the Berea quarries, just as it does of the 
lower Waverly quarries of Pike County. 

As a result of this determination, it is seen that we have in 
the Berea Grit a stratum that can be traced continuously from 
the Pennsylvania line westward to Erie County, and from 
thence southward to the Ohio River. The equivalence of the 
several principal subdivisions of the series in Northern and 
Southern Ohio is now apparent. Thus we find that the Bed- 
ford Shale is the Waverly Shale of Pike County, the Berea 
Grit is the Lower Waverly of Central and Southern Ohio, the 
Berea Shale (base of the Cuyahoga Shale) is the Waverly 
Black Shale, and the Cuyahoga Shale of the northern counties 
is represented by just about the same measure and the same 
character of beds in Pike County that it has at the north. 

At about four hundred feet above the Great Black Shale, 
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certain highly fossiliferous beds occur. They have been worked 
for fossils quite carefully in Medina, Ashland, Licking, Ross, 
Pike and Scioto Counties. It seems probable, at least, that the 
Lodi, Ashland, Granville and Sciotoville fossils all come from 
the same horizon. 

The Buena Vista Stone, that overlies by a few feet the 
Waverly Black Shale on the Ohio River, and with which the 
Berea Grit of Northern Ohio was identified by the erroneous 
reference of the Waverly Black Shale named above, proves to 
be much more local in its character than the other elements. 
It has not been found to hold as a continuous stratum as far 
north as the center of the State. 

A summary of the facts here given is appended in a tabular 
form. The thickness of the several strata as found in Northern 
Ohio is that given by Dr. Newberry—while Southern Ohio is 
represented by the typical Waverly section. 


Northern Ohio. Southern Ohio. 


Cuyahoga Shale, 150-250 ft. Shale and Sandstone, 300-400 ft. 
Upper beds fossiliferous. Upper beds fossiliferous. 
(Berea Shale,) 10 ft. Waverly Black Shale, 15 ft. 
Included by Newberry with Cuyahoga. 
Berea Grit, 60 ft. Waverly Quarries, 6 
and overlying blue shale. 


Bedford Shale, 75 ft. Waverly Shale, 90 ft. 
Great Black Shale. 


Cleveland Shale. 


A conglomerate covers the Cuyahoga Shale both in Northern 
and in Southern Ohio. It has been pronounced in both sec- 
tions the Carboniferous conglomerate, but in Licking, Knox 
and other counties, the same fossiliferous stratum that under- 
lies it constitutes the base of the Waverly conglomerate of 
Andrews, which is there separated from the Carboniferous con- 
glomerate by one hundred to two hundred feet of the Logan 
sandstone of the same author. Without undertaking to clear 
up the confusion of the two conglomerates throughout the field, 
I venture to suggest that a satisfactory explanation for South- 
ern Ohio seems to be found in the fact that upon the extreme 
western border of the coal-measures, the two conglomerates are 
unconformable by overlap, the Logan sandstone being greatly 
reduced and perhaps disappearing entirely, and the conglome- 
rates thus coming to be considered as one. 
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SCIENTIFIC INTELLIGENCE, 


I. CHEMISTRY AND PuyslIcs. 


1. Vapor-densities at very High Temperatures.— Victor MEYER 
‘proposed some time ago a simple method for the approximate 
determination of vapor-densities for the purpose of fixing molecu- 
lar weights.* Subsequently, in conjunction with Cart Meyer, 
he extended the method to the determination of densities at tem- 
peratures just below the softening point of Bohemian glass, find- 
ing the density of phosphoric sulphide P,S, to be 7°65, theory 
requiring 7°67; and that of indium chloride to be 7°87, the form- 
ula InCl, requiring 7°60, thus proving indium to be a perissad. 
These authors have now rendered their method available for much 
higher temperatures, optically a bright yellow, lying between the 
fusing points of cast and of wrought iron, by the use of bulbs of 
porcelain, heated in a Perrot’s gas furnace. e operation is con- 
ducted precisely as at lower temperatures, some details only 
requiring modification. The temperature of the muffle was deter- 
mined calorimetrically by means of a block of platinum; giving 
1570° C., 1543° and 1557° in three experiments, the mean being 
1560°. Sulphur-vapor at this temperature, was found to have a 
density of 2°17, 8, requiring 2°21. As Deville and Troost found 
2°23 at 1040° C., $ continues to be diatomic at higher tempera- 
tures. The density as found by the authors below redness, 6°58, 
corresponds to a hexatomic molecule, S, Cuprous chloride, also 
determined in nitrogen, gave 7°05, the formula Cu,Cl, requiring 
6°84. Arsenous oxide gave a density of 13°80 at a moderate red 
heat, 13°78 at 1560°; corresponding to the formula As,O,, which 
requires 13°68. This agrees with Mitscherlich’s results and shows 
that the opinion of Kolbe that arsenous oxide would split up like 
sulphur, into smaller molecules at higher temperatures, is not 
correct, the formula being As,O, alike at 571° and 1560°. Its 


| 
constitution must therefore be either og As__o As So or 
As——OO—As 


jn y0. Cinnabar gave a density of 5°39, the form- 
ula Hg,S, requiring 5°34.—Ber. Berl. Chem. Ges., xii, 1112, June, 
1879, G. F. B. 
2. Vapor-densities of Metallic Chlorides.—Victor and Car. 
Meyer give, in a later paper, the results of some determinations 
by their method, of the vapor-densities of certain metallic chlo- 
rides. Stannous chloride, at the temperature of 619° in a bath of 
melted lead, gave 12°85; at 697°, 13°08. Hence its formula should 
be Sn,Cl, which requires 13°06. Zinc chloride, determined at 
891° and 907° in the Perrot-Wiesenegg muffle furnace, gave 4°53 


* This Journal, III, xvii, 63, Jan., 1879. 
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and 4°61, ZnCl, requiring 4°70. Ferric chloride, in a lead bath 
heated to the boiling point of sulphur (about 447°) gave 11:14; 
and at 619°, 11°01, the formula Fe,Cl, requiring 11°23. At higher 
temperatures, even at 697°, both ferric and aluminum chlorides 
lose chlorine.—Ber. Berl. Chem. Ges., xii, 1195, June, 1879. 
G. F. B. 
8. On Lead tetrachloride.—Fisner has given some experi- 
_ mental evidence to prove the existence of a tetrachloride of lead. 
When lead dioxide is acted on by moderately strong hydrochlo- 
rie acid, a yellow solution is obtained having a strong odor of 
chlorine, and easily decomposed by heat, evolving chlorine and 
depositing crystallized lead chloride. Alkalies and alkali carbo- 
nates, as well as earthy oxides and carbonates, throw down lead 
roxide, as also do weak acids as acetic and boric. If no excess 
of hydrochloric acid is used, simple dilution with water precipi- 
tates the dioxide. For the analysis, lead dioxide was cautiously 
added to twice its weight of hydrochloric acid previously diluted 
with an equal volume of water. After a few minutes, the yellow 
solution was poured off from the precipitated lead dichloride. 
Twenty c. c. of this solution was allowed to flow into a solution of 
sodium acetate, producing a precipitate of lead dioxide. Twenty 
c. ¢, was also added to a definite volume of ferrous sulphate of 
known strength, in excess. The former mixture was then filtered 
into a Woulfe’s bottle, the lead dioxide on the filter washed, dried, 
ignited and weighed. The latter solution was titrated with per- 
manganate, the chlorine being estimated from the amount of the 
ferrous salt oxidized by it. Assuming the analytical reactions to 
be PbCl,+ (H,O),=PbO, + (HCl), and PbCl=PbCl,+Cl,, it is 
evident that the lead obtained by the first of the above processes 
stands to the chlorine obtained by the second as 1:2 atoms. The 
experimental ratios obtained were 1: 1°97, 1: 2°03, 1: 1°98, and 
1: 1°96, in several experiments; thus leaving no doubt that the 
yellow solution examined contained a compound of lead and chlo- 
rine in the proportion of one lead to four chlorine. The same 
body results when red lead is treated with HCl, and when clilo- 
rine gas is passed through a solution containing lead chloride in 
suspension. The facility of this conversion into peroxide in pres- 
ence of sodium acetate leads the author to propose it as a quan- 
titative method, using bromine in place of chlorine.—-J. Chem. 
Soc., xxxv, 282, June, 1879. G. F. B. 
4. On the New Element, Scandium.—The new element scan- 
dium, discovered by Nilson, was obtained from a specimen of the 
terbia of Marignac, prepared from both gadolinite and euxenite. 
n order to ascertain whether the new element exists in both 
these minerals, or in only one of them, CLitvz, engaged in the 
investigation of the gadolinite earths at the same time with 
Nilson, examined these especially for the new metal, and found, a 
few weeks after the discovery was announced by Nilson, that 
— contained it but only in minute quantity. From four 
lograms of this mineral, he was able to extract 0°8 gram scan- 
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dium oxide; hence he infers that gadolinite contains 0°02 per cent 
of this earth. In studying the yttric earths of yttrotitanite or 
keilhauite from Arendal, he found scandia present there also. 
Three kilograms of this mineral gave him 1-2 grams of scandium 
oxide, corresponding to 0°04 per cent. He is now engaged on 
larger quantities of the keilhauite and hopes to obtain enough 
material to enable him to determine the more important charac- 
ters of the new element, which he thinks does not belong to the 
yttrium group.— Bull. Soc. Ch., Il, xxxi, 486, June, 1879. 
G. F. 
5. On the Action of Bleaching Powder on Ethyl Alcohol.— 
Scumitr and Go.tpsBeEre have studied the action which goes on in 
the commercial process for the preparation of chloroform by dis- 
tilling together bleaching powder and ethyl alcohol. When a 
good bleaching powder acts on absolute alcohol, after seven to 
ten minutes an energetic reaction sets in with evolution of much 
heat, and there distills over, besides the excess of alcohol, a 
, eon yellow oil, which under the influence of light and heat 
ecomposes almost explosively, evolving vapors of hydrochloric 
and hypochlorous acids. They have not succeeded in isolating 
this oil, but they believe it to be ethyl hypochlorite, formed by 
the reaction: CaCl, +Ca (OCI), +(C HOH) , =CaCl,+Ca(OH), 
+(C,H,(OCl)),. The residue of the distillate after the explosion, 
consists about ¢ of alcohol and aldehyde, removable by water, 
and about 2 of a non-miscible oil, heavier than water. Forty c.c. 
of this oil, obtained by the use of 415 c.c. alcohol, gave, on frac- 
tioning, 1 c.c. boiling below 70°, 4 ¢.c. between 70° and 80, 5 c.c. 
between 80° and 100°, 8°5 c.c. between 100° and 150°, 20°5 cc, 
between 150° and 160°, and 1°5 ¢.c. between 160° and 180°. The 
largest fraction yielded a constant product boiling at 154°-155°, 
which was monochloracetal. The highest fraction gave dichlora- 
cetal. The fraction from 80° to 150° gave a product constant at 
77°-78° which gave the formula C,H,OCI, probably chlormethyl- 
ethyl ether prak, Ch., Ul, xix, 893, May, 1879. 
G. F. B. 
6. On Heptane from Pinus Sabiniana.—Tuorre has submitted 
to examination a hydrocarbon obtained by distilling the exuda- 
tion of a Coniferous tree, Pinus sabiniana Dougl., or nut pine, 
rowing in the Sierras of California. This hydrocarbon was first 
escribed in 1871 by Wenzell of San Francisco under the name 
“ Abietene,” it being found in commerce under the names abie- 
tene, erasine, aurantine, theoline, etc. Through the assistance of 
Dr. Squibb of Brooklyn, Thorpe obtained two gallons of this 
hydrocarbon from Wenzell. Its physical properties fully con- 
firmed the statements of the latter. It was colorless, had a per- 
sistent odor of oil of oranges, boiled slightly below 100° and left 
a resin, which had the above odor very strongly. On agitating 
the oil with strong sulphuric acid, the acid became brown and the 
hydrocarbon lost its smell. Its boiling point, corrected, was 
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found to be 98°43° and 98°42° in two portions. On analysis it 
gave 83°81 carbon, 16°05 a. while heptane C,H,, requires 
83°97 carbon, 16°03 hydrogen. Its vapor density was found to be 
50°07 and 49°94 in two experiments, C,H,, requiring 49°90. Hav- 
ing so large a quantity of pure heptane, Thorpe undertook the 
determination of its physical constants. Three determinations of 
its specific gravity, reduced to 0° and referred to water at 0°, 
ave 0°70057. The coefficient of expansion between 0° and 100 


is given by the formula 1 + 0°00121023¢ + 0:0000011133¢? + 
0°00000001174¢°. The volume at the boiling point 98°43°, is 
114111. The specific gravity at this temperature is 0°61393 and 
its specific volume is 162754, that calculated from Kopp’s values 
being 165. Its refractive index was found to be 1:3879 at 17°6° 


for the sodium line. The specific refractive energy i, is 0°565; 


and its molecular refractive energy is 56°4, the value from 
Landolt’s formula being 55°8. It appears to have a slight rotatory 
power +6°9’. Its coefficient of viscosity varies with the tempera- 
ture, the value being given by the formula 7 = 0:005003 — 
0°00005501¢-+ 0°0000003061¢%. Its surface tension by the capillary 
tube method was found to be 22°19 C. G. 8. units; and by the 
bubble method 21°8 and 21°12 units ; giving 167 as the angle of 
capillarity. This surface tension is the lowest of any known 
liquid. orpe believes that this heptane is probably isomeric with 
that obtained from petroleum and probably identical with that 
from azelaic acid.— J. Chem. Soc., xxxv, 296, June, 1879. G. F. B. 

7. On the Synthesis of Chrysene.—GRrazBE and BuNGENER, 
struck by the similarity between chrysene and phenanthrene, 
formulated them analogously and suggested that the former 
might be a phenyl-naphthalene derivative, as the latter is a 
diphenyl one. By the action of Al,Cl, upon a mixture of phenyl- 
acetic acid and naphthalene, benzyl-naphthyl ketone was obtained. 
This reduced by HI and P, and the product passed through an 
ignited tube _ a hydrocarbon identical with chrysene, having 
the formula Berl. Chem. Ges., xii, 1078, June, 
1879, pith G. F. B. 

8. Modern Chromatics, with applications to Art and Indus- 
try; by Ocpen N. Roop, Professor of Physics in Columbia 
College. 329 pp. 8vo. New York, 1879. (International Scientific 
Series—D, ph. dae & Co.)—The very difficult task of presenting 
the principles of Optics so as to make them thoroughly intelligible 
to the reader has been admirably accomplished b » = Ae Rood 
in his work on Modern Chromatics. e work contains a dis- 
cussion of the different ways by which colors are produced ; the 
theory of color (that. of Young); mixture of colors; comple- 
mentary colors; and an account of the many effects produced by 
the combination and contrast of different colors. A closing cha 
ter is devoted to the use of color in painting and decoration ; it 
contains—what is indeed true of the whole work—much that will 
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be of high value to the artist, from one who has himself the great 
advantage of a practical knowledge of both drawing and painting. 
The book is largely made up of the results of the author’s own 
investigations, which give it a character of its own; and it con- 
tains a large number of original illustrations. 

9. Color-blindness: its dangers and its detection; by B. Joy 
Jerrries, A.M., M.D. 312 pp. 8vo. Boston, 1879. (Houghton, 
Osgood & Co.).—The subject of Color-blindness is one of not 
only very generai interest, but of a high degree of practical 
importance, since many accidents on land and sea have resulted 
from misreading signals consequent on the imperfect vision of 
employés. The important work of Professor Holmgren pub- 
lished at Upsala, Sweden, in 1877, and soon afterward translated 
into French, first thoroughly developed this subject and made 
known its great importance. Dr. Jeffries has extended his investi- 
gations among the students of the various institutions of learning 
near Boston and Cambridge, embracing some 18,000 examina- 
tions, and the results are contained in this volume, It contains 
also a discussion of the whole subject, with particular instructions 
in regard to the use of Holmgren’s method of testing for color- 
blindness. In his general conclusions, Dr. Jeffries states that :— 
one male in twenty-five is color-blind in a greater or less degree, 
though he may be himself unconscious of the defect; moreover, 
though sometimes caused temporarily or permanently by disease 
or injury, it is largely hereditary, and in that case is incurable. 
He also recommends that rigid and uniform proof of soundness 
of vision should be required of every employé in the railway or 
marine service. 

10. Friction and Lubrication: determinations of the laws and 
coefficients of friction by new methods and with new apparatus ; 
by R. H. Tuurston, A.M., C.E. 212 pp. 8vo. New York, 1879. 
—This work treats of the kinds of friction, and the different ways 
in which it arises in the use of machinery; also of the kinds of 
lubricants, and the methods of determining their value, with a 
full discussion of their composition. It also contains descriptions 
of new methods and apparatus, devised by the author, for the 
determination of the laws and coefficients of friction, The work 
will be of much value to the mechanical engineer. 

11. Neuere Apparate fir Naturwissenschaftliche Schule und 
Forschung, gesammelt von M. Tu. Epermann. I. Lieferung, 96 
pp. 8vo. Stuttgart, 1879 (Meyer & Zeller’s Verlag).—This work 
is to be complete in three parts, of which the first is now issued. 
It contains descriptions of the newest and most complete appa- 
ratus, designed either for instruction in the lecture room, or for 
actual scientific investigations. The scope of the work is a wide 
one, and it will be found useful by physicists, chemists, physiolo- 
gists, astronomers, and those working in many other branches of 
science. The descriptions are full and precise, and in many cases 
are accompanied by full-page illustrations which much increase 
the value of the work. 
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II. AND MINERALOGY. 


1. The Auriferous Gravels of the Sierra Nevada of California; 
by J. D. Watney. Vol. vi, No. 1 (ist Part) of the Memoirs of 
the Museum of Comparative Zoology at Harvard College. 288 
pp. 4to, with colored maps and plates. Cambridge, 1879.—This 
volume belongs strictly to the series of Reports of the Geological 
Survey of California, of which Professor Whitney was Director ; 
—and the value and variety of its facts and discussions give reason 
for continued regret that the Survey came so abruptly to its end 
through the failure of the State to sustain it. Professor Whitney 
has continued since to some extent his investigations; and happily 
he has found in the Museum of Comparative Zoology at Harvard 
the aid required for the publication of this new valle: and aid 
most liberally given, for the volume is brought out in the best 
style, with several heliographic plates, and a number of colored 
maps, one of them a large sheet folded. 

he First Part — first a sketch of the topography and 

eneral Geology of the region of California, as a basis for the 
Sennen of the main topic of the work—the Auriferous Gravels, 
this being necessary because these were made out of the earlier 
rocks, and owe their distribution and wonderful extent to the 
features of the surface. The sketch is brief, yet clear and full, and, 
considering the many peculiarities in the mountains and strata 
of the country, and the masterly manner in which the facts are 
set forth, these pages have no less interest to the geologist than 
those which follow. Only the more prominent peculiarities of 
the Sierra Nevada are here cited. 

(1) Its singleness of mass, unlike the Coast Range and Appala- 
chians, which consist of many prominent ridges. 

(2) Its defined limits—a single broad valley, narrowing north- 
ward, that of the Sacramento and San Joaquin Rivers, boundin 
it on the west; but blending with the Coast Range on the ne 
in the vicinity of Mount Shasta, and bending westward into them 
south of the parallel of 35° 30’. 

(3) Its steep slopes, generally 100 to 250 feet to the mile on the 
western side, and 1,000 feet a mile for much of the eastern side. 

(4) Its profound gorges, like gashes in the steep sides, in which 
the streams flow violently in seasons of great rains, though quiet 
enough in the much longer seasons of drought. 

5) Its great height, numerous peaks exceeding 14,000 feet in 
altitude above the sea-level, but none quite reaching 15,000 feet : 
the greatest height being between the parallels of 36° and 37° 30’. 

(@) ts granitic axis, widening southward, granite making 
nearly the whole of its mass north of the Tahichipi Pass almost 
to Mariposa County, but north of this narrowing, and the schists 
(clay-slate, mica schist, chloritic and diabase schists, with some 
serpentine and limestone, mostly of Triassic and Jurassic age, and 
nothing older than Carboniferous), constituting much of the range 
Am. Jour. Vou. XVIII.—No. 104, Aveusr, 1879, 
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on the west side; while north of American River they constitute 
nearly the whole width, only occasional areas of granite occurring 
along the crest and on the eastern slope; and little of the granite 
gneissoid. 

(7) Its outflow of igneous rocks, which spread over the gravel 
deposits of much of the western slope in the several counties from 
Mariposa to Plumas, increase in extent in Butte and Plumas 
Counties, and cover nearly the whole of the surface north of 
Plumas from Lassen’s Peak, a volcanic cone 10,500 feet high, 
on the northern boundary of this county, the Sierra being pro- 
longed thence in a series of volcanic cones which culminates in 
Mount Shasta. 

The Auriferous gravels exist over most of the western slope 
and are worked from Mariposa County into Plumas, or northward 
to the limit where the volcanic covering becomes general, and 
southward to that where granite is the chief rock. El Dorado, 
Placer and Nevada are the great mining counties. In the granitic 
regions of the Sierra the gravels are local in character, and, with 
small exceptions, not worked. 

The schists, with their quartz veins, are the source of the gravel 
and its gold. Professor Whitney attributes the deposits to the 
action of the rivers of the later Tertiary and earlier time. He 
says, they “belong to a system of ancient rivers in the former 
beds of which detrital matter has been deposited, and which 
have since become in part obliterated by accumulations of lava, 
and extensively worn away by erosion.” At present, the rivers 
and gorges are cut to a depth of many hundreds of feet below 
the surface either side. Starting from the foot-hills, the level of 
the surface hetween the streams rises much faster than the beds 
of the streams, so that when up 3,000 to 4,000 feet, the cuts are 
in many cases 1,000 to 2,000 feet deep. Further, there is a 
great difference between the level of the present beds and those 
of the era in which the gravels were deposited ; this difference 
being 1,800 feet in the Middle Fork of American River at Michigan 
Bluff, 1,300 feet at Iowa Hill, on the divide south of the North 
Fork of the American. These cafions increase in depth to the 
north of the South Yuba: the difference of level between the 
Middle Fork of Feather River at Nelson’s Point and the summit 
of the lava-bed of Pilot Peak which overlies the gravel being 
fully 3,650 feet; between the top of Mount Clermont, which is 
topped with gravel, and the valley at its base, 3,750 feet ; between 
the top of Spanish Peak, which is capped with lava and gravel, 
and the valley of American River, 3,800 feet. 

“ An excellent idea of the topography of the hydraulic mining 
region is got by the traveler passing over the line of the Central 
Pacific Railroad, in descending the slope of the Sierra. After 
passing Blue Cafion, the slates begin to be met with, and all 
along below this, especially in the neighborhood of Dutch Flat, 
and beyond that for several miles, the road passes through a 
region of hydraulic mines, keeping on what seems to be a broad 


i 
I 


Geology and Mineralogy. 147 


plateau, which has an elevation of a little over 3,000 feet above 
the sea-level. Suddenly, just before reaching Colfax, a sharp 
bend in the line, at a place called Cape Horn, brings the road bed 
just on to the edge of the cafion of the North Fork of the Ameri- 
can, down into and along which there is an unobstructed view for 
eight or ten miles, the bottom of the cafion being about 1,600 feet 
below the level of the road. The effect of the scene presented to 
the eye from this point is extremely striking, because the spec- 
tator has not been prepared, by anything which he has — 
seen, to expect to find the flanks of the Sierra so deeply cut into 
by the streams, which seem of insignificant size as compared with 
the immense troughs at the bottom of which they run.’ 

The course of the old channels are but partially made out. 
They are the objects of search by the miner, since the richer 
auriferous gravels lie along them, directly upon the bed rock. 
But although often of great depth and distinctness, they are only 
partially uncovered in the mining operations, and the facts are 
not examined and recorded when open to view, so that “ we can 
never expect to know exactly what were the relations of the various 

arts of the old river system to one another.” The lava-floods and 
ae of volcanic ashes and other material over the gravels prevent 
even the miner from exploring a large part of the old surface, though 
hydraulic mining and tunnelling have been pushed with great 
energy where it would pay. The volume gives a detailed account 
of observations on the gravel deposits and the bed-rock made for 
the Survey (on appointment of Professor Whitney) by Mr. W. A. 
Goodyear and Professor W. H. Pettee, which are illustrated by 
colored maps of the areas of lava and gravel. 

Because of its special interest we copy here one of the sections 
of the Sonora, or _ tr seen County, Table Mountain, from Plate 


F. It represents (on a scale-of 300 feet to the inch) the cap or 
table-top of basalt (4) over 200 feet thick, overlying sand-beds and 
shaly material (c), with an auriferous gravel deposit (g) at the 
lowest part, and these resting on the nearly vertical metamorphic 
schists (d). The surface of the schists rises to the left, making 
there the “rim” of the old channel; and a tunnel (¢) is represented 
pening through this rim to the gold-bearing gravels, a common 
method of search, though attended with large expense and not 
always successful. 
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A notice of the fossils of the gravels, including its Human 
relics, is deferred to another number. 

2. Richthofen’s Theory of the Loess, in the light of the Deposits 
of the Missouri ; by J. E. Topp, of Tabor, lowa.—This memoir, 
read before the last meeting of the American Association, is a 
strong argument, well-sustained by facts drawn mainly from the 
region of the Missouri River, against the wind-drift theory of 
the less. The writer observes that although the mollusks are 
mainly terrestrial, “some semi-aquatic species, as Succineas and 
Helicinas are abundant from top to bottom [in the less of the 
Missouri], and the decidedly aquatic Limnea humilis is quite 
abundant in the Upper less of Western lowa.” Further, “the 
small size of the Zimneas and absence of Physas in the latitude 
of Iowa, may be considered as indicating that the waters were 
cold, while the occurrence of numerous land-shells of species still 
inhabiting the region, indicates that the lands were more moist 
with their temperature not differing greatly from the present.” 
Root-marks occur in much of the less but are mostly confined to 
its upper portion, being rare at a depth exceeding thirty or forty 
feet. 

3. Tertiary in Massachusetts Bay.—Many fossiliferous bowl- 
ders have been found by Mr. Warren Upnaw, as reported by 
Mr. W. O. Crosny in the Proceedings of the Boston Natural 
History Society for February last, at different points in the 
Drift of Truro on Cape Cod. They include Venericardia plani- 
costa, a Lower Eocene species of Virginia, and two others of the 
same genus, one probably P. parva, described by Lea, from Ala- 
bama, three species of Ostrea, one apparently 0. divaricata 
Lea, of the Alabama Middle Eocene, an Anomia which is proba- 
bly A. tellinoides Morton, a Plicatula near P. filamentosa Conrad, 
of the Alabama Eocene, besides several other species of shells, 
and remains of Echinoderms and a Galaxea-like coral. Mr. 
Crosby concludes that the Tertiary formation, which was the 
source of these fossils, now forms the floor of Massachusetts Bay 
somewhere to the northward of Cape Cod. These facts derive 
additional interest from a comparison with those announced by 
Professor Verrill, in the number of this Journal for October last, 
with regard to submarine Tertiary along George’s Bank and 
Grand Bank. The species found are wholly different. 

4. Report of Progress in the Juniata District on the Fossil 
Iron Ore-beds of Middle Pennsylvania, by Joun H. Dewexs; 
with a Report on the Aughwick Valley and Kast Broad Top Dis- 
trict, by C. A. AsHpuRNER. Second Pennsylvania Geological 
Survey. Harrisburg, 1878.—This Report is noticed by title only 
on page 262 of the last volume of this Journal. It opens with a 
Preface by Prof. Lesley, Director of the Survey, giving a general 
sketch of the formations in which iron-bearing beds occur, the 
most important of which are those of the Clinton group, and the 
Marcellus. Mr. Dewees presents the facts with full details of the 
stratification. Excellent sections of the folded rocks are given 
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which are by Mr. Ashburner, and are continued in his portion of 
the volume; and these are supplemented by large and fine col- 
ored sections and maps in a portfolio. This geologist, moreover, 
describes the Silurian and Devonian rocks from the Trenton to 
the Hamilton in the valley of the Juniata, from Lewistown in 
Mifflin County to Mount Union in Huntingdon County ; and the 
account has special interest since it illustrates the typical struc- 
ture of Central Pennsylvania. A carefully measured section from 
the bottom of the Trenton to the top of the Mahoning Sandstone, 
or top of the Lower Productive Coal measures, shows a thickness 
of 18,397 feet—and in this long section, 68°9 feet is the average 
thickness for the 267 separate strata included. A catalogue of 
specimens, and another of heights above the sea-level are given, 
in an Appendix to the Report. The former is on a plan worth 
of imitation. Mr. Ashburner places on the labels of his speci- 
mens (besides the geographical position) the number of the stra- 
tum, the distance in feet from the lower limit of the same, and 
also the dip of the beds; so that any future investigator will be 
able to take up any part of the work for revision or for further 
study. 

5. On the Geology of Gibraltar.—The following facts are 
from a paper by Professor A. C. Ramsay and James GEIKIE, in 
the Quarterly Journal of the Geological Society for August, 1878. 
—More than three-fourths of the promontory of Gibraltar consists 
of a yer white bedded limestone, containing occasional 
casts of Rhynchonelle and encrinal stems, the former closely like 
R. coneinna, a species abundant in the Cornbrash and Coral Rag. 
The limestone is overlaid by shales of various shades of color, 
with some thin calcareous beds, which have afforded no fossils. 
The dip of the rocks is in general over 40°, and in some parts 75° 
and higher. Upon these beds there are superficial deposits. The 
oldest is a limestone breccia, covering a large area in the district 
of Buena Vista and Rosia, and in the vicinity of the South 
Barracks ; it is unfossiliferous. The authors attribute the origin 
of the limestone fragments of which the breccia consists to the 
frosts or cold of the Glacial era. ‘The mean temperature of the 
coldest month (February) is now 54°2°, and the lowest point 
reached in the six years from 1853 to 1859 was 32°7°; and no 
debris is now forming from such a cause or any other. Besides 
these surface breccias or conglomerates there are also bone-breccias 
In caves and fissures. The famous bone-breccia at Rosia Bay 
occupies a vertical fissure of erosion in the above-described sur- 
face breccia, while the Genista breccia occurs in a true cave. 

The promontory bears evidence of different sea-levels in terraces 
or platforms cut in the solid rock, surmounted sometimes by cal- 
careous sandstones. The Europa Flats is one of these sea-levels 
on the southern portion of the promontory ; it extends from west 
to east for 1650 feet, and it averages 115 feet above the sea-level, 
though sloping up from 90 feet to 150 feet. It appears also at 
other points. ‘The calcareous conglomerate over it contains some 
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remains of Mediterranean species and is evidently of marine shore 
origin. Another such terrace has a height not less than 250 feet ; 
a third, about 830 yards in length and over 330 broad, is 370 
feet above the sea. In the front of the same cliffs at a height of 
170 feet an oyster-bed was formerly visible. 

Among the species of Mammals identified by Messrs. Busk and 
Falconer from the Genista cave, there are Rhinoceros hemitechus, 
Horse, Boar, Cervus elaphas, C. dama, Ibex, Bear, Wolf, Hyena 
crocuta, Lion, Panther, Iynx, etc., and these authors concluded 
that, at the time these animals were living, Europe and Africa 
were at some point united across the Mediterranean. With this 
in view, the succession of Quaternary events in Gibraltar is 
given as follows: 

(1.) Great unfossiliferous limestone-agglomerate of Buena 
Vista, etc.—Land of greater extent than now; winters very 
cold; Gibraltar apparently not tenanted by the Quaternary 
Mammalia. 

(2.) Caves and fissures with bone-breccia.—Land of greater 
extent than now; Europe and Africa united; climate genial; 
immigration of the African Mammalia. 

(3.) Platforms or terraces of marine erosion (in part), cal- 
careous sands, etc.—Depression of the land to the extent of 700 
feet below present level; movement interrupted by pauses of 
longer or shorter duration; climate apparently much the same 
as now. 

(4.) Platforms of marine erosion (in part); Alameda Sands; 
formation of sand-slopes on east coast, as at Monkey's Cave ; 
mammalian remains under beach or later limestone-agglomerate 
(perhaps cave-deposits in part).—Reélevation ; land of greater 
extent than now (Africa and Europe perhaps reunited) ; climate 

(5.) Later limestone-agglomerates resting upon and obscuring 
erosion-terraces and sand-slopes, etc.— Geographical conditions 
probably same as during part of 4; winter considerably more 
severe than now. 

Ps. The present.—Characterized by the absence of the action 
of frost. 

On the conclusion of the reading of the paper, the statement 
was made by Admiral Spratt, that to the westward of Farifa 
Point a submarine ridge exists which nowhere exceeds 130 
fathoms in depth; so that an upheaval of about 800 feet would 
connect the two continents by dry land. 

6. Htudes Synthétiques de Géologie Ezapérimental, par A. 
Davurritz, Membre de L’Institut, Inspecteur Général des Mines, 
etc. Premiére Partie, Application dela Méthode Expérimentale 
a Pétude de divers Phénoménes Géologiques. 478 pp. 8vo. 
Paris, 1879. (Dunod).—The admirable researches in Experimental 
Geology of Professor Daubrée have in part been briefly announced 
in former volumes of this Journal. The work just issued under 
the above title contains these results in full, and, in addition, those 
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of more recent researches. After a historical introduction, the 
author gives an account of his observations illustrating the history 
of metalliferous deposits, and especially those of tin, lead and 
platinum, bringing in a wide range of facts relating to such 
deposits, and among them prominently his remarkable discoveries 
of a large number of ores of modern formation made out of a lot 
of Roman coins at the Warm Springs of Bourbonne-les-Bains, and 
also of similar formations at some other localities; and, after 
stating the facts, the chemistry of the phenomena and the geo- 
logical inferences from the facts are learnedly presented. 

rofessor Daubrée’s next subject is Experimental illustrations of 
the origin of metamorphic and eruptive rocks. Under this head 
numerous observations are reviewed, and in addition the results 
of his own experiments, with regard to the formation of silicates by 
means of superheated water: such as the transformation of glass 
into a hydrated silica and crystallized quartz, the glass sometimes 
containing minute well-formed crystals of pyroxene (figures of 
which crystals as well as of those of quartz are given) ; and the for- 
mation of zeolites (chabazite, apophyllite, etc.) at Plombiéres, and 
at other warm baths inside of bricks, “| with opal, chalcedony, 
tridymite, aragonite, and other species. Volcanic phenomena are 


next illustrated by experiments, and with this chapter the first 
section of the volume closes. The second section is occupied 
with mechanical problems: (1) the making of sand-beds and 
clay-beds, showing for example, the effects of the trituration of 
feldspar in water So loss of alkali taking place in pure water 


and “ incomparably less” with salt water), in carbonated waters, 
etce.; (2) the scratching and polishing of rocks, their flexures, 
fractures, faults, jointed structure, slaty cleavage and schistosity, 
and the distortions of fossils and pebbles; and (3) the production 
of heat in rocks by mechanical methods. All the modes of experi- 
menting are described in detail, and illustrated by figures; man 
of the results obtained in his mechanical processes are also figured, 
and their bearings on geological problems are fully and ably dis- 
cussed. The work is thus in every part a rich contribution to the 
science of geology ; moreover it is made highly attractive by its 
style of publication and the beauty of its illustrations. 

7. Rocks under London.—In the Artesian boring in the Tot- 
tenham Court Road, according to a paper by Professor Prestwich 
(Quart. J. Geol. Soc., Nov., 1878), it was found that the Chalk 
had a total thickness of 6524 feet, the Upper Greensand 28 feet, 
the Gault 160 feet. Below this was a bed three to four feet thick 
of phosphatic nodules and quartz pebbles; and then a calcareous 
stratum, more or less sandy, and part of it oolitic, sixty-four feet 
thick, which was shown by its fossils to represent the Lower 
Greensand. Underneath, at a depth of 1064 feet, the bore-hole 
entered mottled red, purple and greenish shales, to some extent 
calcareous, having a dip of 35°, and these continued for eighty- 
five feet; they afforded the fossils Spirifer disjuncta, Rhyn- 
chonella cuboides, and other Devonian species. The rocks 
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resemble those of Pernes, near Bethune, where the chalk rests on 
the upturned Devonian. Professor Prestwich attributes the 
calcareous character of the Lower Greensand to the Paleozoic 
limestones on which it rests. 

8. Fossils 4 the Utica Slate and Metamorphoses of Triarthrus 
Becki, by C.D. Watcotr. Trans, Albany Institute, June, 1879. 
—Mr. Walcott, after remarks on the Hudson River Group, 
describes, from the Utica Slate, three new species of Fucoids, five 
of Graptolites, Modiolopsis cancellata and Orthoceras Oneidaense; 
and then gives, with much detail, an account of the synonymy 
and metamorphoses of 7riarthrus Becki which is illustrated by 
sixteen figures. The smallest individual of the species described 
and figured has only one thoracic segment and a length of but 
1°125 mm., and the largest a length of 53 mm. In the former the 

ygidium is be nearly as long as the head segment, and in the 
atter it is one-third as long. The memoir closes with a table of 
Utica slate fossils showing their stratigraphical range. 

9. New Calciferous fossils from Saratoga County, New York. 
—Mr. C. D. Walcott has described as new the following species: 
Platyceras minutissimum, Metoptoma cornutiforme ; Conoceph- 
alites caleiferus, C. Hartii, Ptychaspis speciosus. Bathyurus 
armatus of Billings (from the Quebec group), or a form closely 
related, also occurs in the beds.—32nd Ann. Rep. N. Y. Mus. 
Nat. Hist. 

10. Fossil wood related to Cypress from Calistoga, California. 
—H. Conwentz, of Breslau, has published in the Jahrbuch ftr 
Mineralogie, etc., for 1878, a description, with microscopic sections, 
of a fossil wood from Calistoga, which he has named Cupressi- 
noxylon taxodioides. 

11. Erdbeben-Studien von R. Harnes.—After a general discus- 
sion of earthquake phenomena, Hernes describes in detail the 
earthquake of Belluno, of June 29, 1873, that of Klana (near Tri- 
este) of March, 1870, and also that of Villach in 1348. The con- 
clusions which are finally reached are stated as follows: (1) Sha- 
kings of the earth are produced by various causes: sometimes, 
though rarely, by the tumbling in of subterranean caves; also, 
though only locally, by volcanic force; but the true earthquakes, 
those of most frequent occurrence and greatest extent, are a direct 
consequence of mountain formation. (2) On the inner side of a 
great mountain chain, earthquakes take place along peripheral 
lines of fracture which are shown by the progression of the points 
of shock. These disturbances seem to be produced by the sink- 
ing of the inner zones to true fault-fractures. (3) Besides the 
peripheral zones of shaking, there exist on the inner edge of the 
chain, radial lines, coinciding with cross-fractures on which severe 
earthquakes often occur. These radial lines very probably are to 
be regarded in part as the boundaries of masses occasionally in- 
volved in sinking, and in part also as the line of separation of two 
regions undergoing a horizontal movement. (4) Between the 
peripheral and radial lines no sharp limit can be drawn, since the 
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boundary of a region of depression is very irregular; moreover 
the continuation of the cross-fracture not unfrequently coincides 
with the longitudinal fractures, and vice versa. () he connec- 
tion of the seismical lines of different dynamical value is most 
readily explained by the assumption that a portion of the earth’s 
crust gives its motion to another, and this makes itself felt by the 
shakings along the course of a fracture.—Jahrb. k. k. geol. Reich- 
sanstalt, xxvill, p. 387, 1878. E. D. 

12. Hxamination of the North Carolina Uranium minerals ; 
by F. A. Gentu (American Chemical Journal, vol. i, p. oo 
The uranium minerals of North Carolina were first described by 
Professor W. C. Kerr (this Journal, III, xiv, 496, Dec., 1877). As 
stated by him, they occur as irregular nodules and rounded 
masses in the mica-bearing portion of a large granite vein; the 
locality is called the Flat Rock mine. Dr. Genth has subjected 
the minerals to a thorough chemical examination, and in the main 
confirmed the determination of the species made by Professor 
Kerr. The masses contain, in many cases, a nucleus of uraninite ; 
surrounding this is an orange-colored mineral, gummite; and 
interpenetrating it and forming a crust over it, a light yellow 
mineral, identified by Dr. Genth as uranotil. The uraninite 
occurred in too small a quantity to allow of its being analyzed. 
The gummite has a compact, amorphous structure ; reddish-yellow 
to deep orange-red color; and subconchoidal to uneven fracture ; 
with hardness= 3; and specific gravity = 4840. The mean of 
three analyses gave :— 

U0; AIO; PbO BaO SrO CaO SiO. P.O; 


75°20 0°53 5°57 1:08 2°05 463 012 10°54=—99°72. 


Dr. Genth regards the gummite as a mechanical mixture of :— 
Uranium hydrate = H,(U0.)0.+H.O = 40°10 p. c. 
Uranotil +18H,0 = 33°38 p. 
Lead uranate = Pb(UO.).0;+6H,O = 22°66 p. c. 
Barium uranate = Ba(UQ.),0;+6H,O = 4°26 p.c. 


100°40. 


The pale yellow coating surrounding the gummite has been 
identified by Dr. Genth as uranotil, a mineral originally described 
by Boricky from Wélsendorf, Bavaria. As occurring in North 
Carolina it is amorphous, compact; hardness = 2°5; specific 
gravity 3°834; color pale straw-yellow to lemon-yellow; luster 
waxy to dull. The mean of two analyses gave :— 

SiO, A10,(F10;) UO, PbO BaO SrO CaO H.0 

13°75 tr. 66°67 0°60 0°28 013 667 0°29 12°02=99-43 
For this the formula Ca,(UO,) Si,O,,+18H,O is suggested, which 
requires: SiQ, 13°95, UO, 66°98, CaO 6:51, H,O 12°56 = 100-00. 

n addition to the above, autunite has been found at the 

locality and, associated closely with it, a new species called by 
the describer phosphuranylite. It occurs as a pulverulent incrus- 
tation on quartz, feldspar and mica. Under the microscope ver 
minute rectangular scales with pearly luster were distinguish 


154 Scientific Intelligence. 


Color deep lemon-yellow. An analysis gave: P.O, 11:30, UO, 
71°78, PbO 4:40, H,O 10°48=97°91. The lead is regarded as 
being present as cerussite; if this is deducted the result becomes: 
P.O, 12°08, UO, 76°71, H,O 11:21=100. The formula obtained 
is (UO,), P,O, + 6H,O, which requires: P,O, 12°75, UO, 77°56, 
H,O 9°69=100. E. 8. D. 


III. Botany AND ZooLoey. 


1. Report upon U. 8S. Geographical Surveys west of the 100th 
Meridian, in charge of First Lieut. Geo. M. Corps of 
Engineers, U.S. A., etc. Vol. VI, Botany ; by J. T. Rorurocsg, 
etc. 1878.—We have been prevented from giving an earlier 
notice of this fine volume, and want of space now imperatively 
restricts us to narrow limits. We have not neglected it, however, 
in the manner that the date on the title page would seem to 
indicate. The title gives the year 1878, but the volume, passing 
slowly through the press, was completed and issued in May, 
1879, and it should bear that date. The collections reported on 
were made during the years 1871 and 1875 inclusive, in Nevada, 
Utah, Colorado, New Mexico and Arizona; also in the southern 
part of California. But the Californian portion of this report is 
reduced to a catalogue in an appendix. It furnishes, however, 
one of the most interesting of the figures, that of the curious 
Lobeliaceous genus Palmarelia. As no reference is made to the 
fact in the letter-press, which is restricted to a mere explana- 
tion of the plate, it is due to Professor Rothrock to state that he 
was, we believe, the original discoverer of the plant, having col- 
lected it sometime before Dr. Palmer found it on the borders of 
Lower California, But the specimens were not communicated to 
us, nor in any way made known, until after those of Dr. Palmer 
had been received and described. 

This volume contains 414 pages, 4to, and 30 plates, besides a 
striking frontispiece-plate in color, giving a view of a “grove” 
od it may be so called) of the giant Cactus, Cereus giganteus. 

is, again, finds no mention in the Catalogue, but is referred to 
in the general report. This general report, of fifty pages, is a 
most interesting and important portion of the volume. From it, 
if space and time allowed, we should make ample extracts; for it 
deals with attractive and practical questions in a graphic and 
taking way. There is first, a sketch of the Colorado District, its 
character, climate and phytological features, also its agricultural 
resources and its timber. Then, of New Mexico and the Arizona 
District, which is scientifically treated in a similar practical way ; 
and a third chapter consists of notes on the economic botany of 
the region, in which particular attention is paid to the medicinal 
and supposed medicinal plants. 

Chapter IV, or the remainder of the volume, entitled Catalogue 
of the Plants collected, is the systematic portion of the report; 
and for this Sereno Watson’s Botany of Clarence King’s Survey 
of the 40th parallel is the worthy model. Particular orders are 
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worked up by special collaborators; as, the Leguminose by Wat- 
son, the Cactacee by Engelmann, who has also contributed other 
of his favorite orders, Asclepiadee, Gentianaceew, Euphorbiacee, 
Cupulifere, Loranthacee and Conifere ; while Professor Porter 
has done the Scrophuluriace, Labiatew, Polemoniacew, Polygona- 
cee, etc.; Dr. Vasey, the Grasses, Professor Eaton, the Ferns, which 
are conspicuously distinguished by a typography at variance with 
the rest of the volume; Mr. James, the Mosses; Mr. Austin, the 
Hepaticee (a bare list) ; and Professor Tuckerman, the Lichens. 

The plates which illustrate this part of the work, thirty in 
number, are mostly from Isaac Sprague’s drawings, are on the 
whole well chosen, and are capitally engraved on stone. The 
most interesting of these may be enumerated. Canotia hola- 
cantha, admirably represented, heads the list, Parryella filifolia 
is also by Sprague, but Petalonyx nitidus is not so. Leucampyx 
Newberryi, Chetadelpha Wheelerit, Nama Rothrockii, and Pal- 
marella debilis are also particularly noteworthy. The latter has 
been already referred to. Of Cryptogams, there is only Notholena 
Hookeri of Eaton. While this work was in progress, Dr. Roth- 
rock was called to the chair of Botany in the University of 
Pennsylvania, at Philadelphia, where he has done much and most 
acceptable work in building up the department, under conditions 
in some respects discouraging, but with excellent results. It 
demands great energy and perseverance to carry on such work 
and at the same time to bring out a volume like this. A. G. 

2. The Flora of British India.—Part VI carries the second 
volume of this standard work from the Myrtacew (by Duthie) to 
the Araliacew, and most of the orders are elaborated by C. B. 
Clarke. The Himalayan Osmorrhiza is named O. Claytoni and 
the species made to include O. longistylis and O. brevistylis; which 
in North America are quite distinct. A. G 

8. Refugium Botanicum. London, Van Vorst.—This work, so 
liberally planned by Mr. Wilson Saunders, was left with a hiatus, 
only the first fascicle of the second volume (devoted to Orchids 
and edited by Reichenbach, having appeared. There is now a 
second part, bearing the date of 1878; but each leaf of the letter- 
press bears the date of October, 1872, and a concluding part is 
promised. The Orchids illustrated are all tropical. A. G 

4. Transactions and Proceedings of the Botanical Society of 
Edinburgh, vol. xiii, part 2. 1878.—The more interesting articles 
in this volume are: 1, Professor Balfour’s notes of a Continental 
tour, in 1877, being an account of the celebration of the 400th 
anniversary of the foundation of the Upsala chirp to which 
he was a delegate, the description and history of the Botanic 
Garden and other appliances for botanical instruction in that 
University, followed by a similar account of the gardens and 
herbaria of Stockholm and Lund; also those of Copenhagen, 
Kiel, Hamburgh, Berlin, Leyden and Brussels; 2, Sir Robert 
Christison’s capital essay, On the exact measurement of Trees, and 
its applications; 3, Dr. Bayley Balfour’s elaborate and noteworthy 
paper, On the genus Halophila, with 5 plates. A. G. 
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5. The Journal of the Linnean Society: Botany, vol. xvii.— 
Four parts of this volume have appeared, the latest (no. 101) in 
May, 1879. The more notable articles are the following. 
periments on the Nutrition of Drosera vetentiitie, by 
Francis Darwin. The conclusions reached have become familiar 
through abstracts published at the time of the experiments. The 
paper is prefaced by a summary of the various and most diverse 
opinions of naturalists upon the question whether the leaves of 
rosera and Dioncea can absorb animal matter, and whether, if 
they do, any advantage to the plant results. The affirmative is 
clearly made out by well-devised experiment; yet, “it may be 
pointed out that this advantage of the fed Drosera plants is one 
which would escape the notice of a casual observer.” <A post- 
—_ refers to the full confirmation of his results by the researches 
by eess, Kellermann and Raumer, published in the Botanische 
eitung. 

Observations on the Genus Pandanus (the Screw-Pines), by Dr. 
Isaac Bayley Balfour. This paper is prefatory to a full mono- 
graph of Pandanee, which this most promising botanist has 
undertaken, after a study of several of its representatives in a 
living state and in their habitats. We may hope that his timely 
call to the botanical chair at the University of Glasgow will bring 
increased facilities for this kind of work. Professor Balfour (fil.), 
has examined at Paris the materials on which Gaudichaud founded 
thirteen new genera, and he reduces them all to Pandanus, along 
with two genera added by DeVriese. 

Notes on the Mahwa Tree (Bassia latifolia), by E. Lockwood. 
A tree of India, largely planted in Bengal, and which “may be 
called a fountain yielding food, wine and oil, to the inhabitants of 
the country in which it grows.” It is the corolla of this tree 
which is eaten as food and from which a spirit is distilled. Each 
tree yields two or three hundred weight of corollas, of which a 
vast quantity goes to feed the forest birds and beasts, also to sup- 
ply a nourishing food to the poorer classes; and from a hundred 
weight of Mahwa six gallons of proof spirit can be produced. 
The fruit, which follows after the corollas have fallen, yields seeds 
from which a greenish yellow oil is expressed. 

A Synopsis of Hypoxidacee, by J. G. Baker. Of Hypoxys 
fifty-one species are characterized: the three related genera give 
a dozen more. 

Observations on Hemileia vastatrix, the so-called Coffee-leaf 
Disease, by the Rev. R. Abbay. With two plates, containing five 
illustrations of the coffee-fungus. 

Notes on Euphorbiacee, by George Bentham. An account of 
this important paper, especially of the part of it which treats 
certain points in nomenclature, has already appeared in this Journal. 

Notes on Cleistogamic Flowers, chietly of Viola, Oxalis, and 
Impatiens, by A. W. Bennett. A clear exposition, illustrated by 
wood-cut figures, The first is from our North American Viola 
cucullata, in which the cleistogamous blossoms are unusually 
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large and very favorable for observation. Their hollow style with 
large orifice is delineated, showing that an open tube extends to 
the cavity of the ovary. But Mr. Bennett has not been able to 
detect the entrance of a single pollen-tube into the ovary through 
this open passage, and indeed he suspects that they penetrate the 
tissue of the style. Observations should be made here upon the 
native plant; and we commend the investigation to some of our 
botanists who may like to try their hand at microscopic investiga- 
tion. They will find it interesting to observe that wonderful 
phenomena, the growth and ee gage of the pollen-tubes from 
the anther to the stigma through a considerable distance in a 
straight line, with unerring certainty, as if guided by some unseen 
agency in the right direction. 

On the Absorption of Rain and Dew oy the green parts of 
Plants; by the Rev. George Henslow. Along with Boussin- 
gault’s contemporary researches, these experiments appear to 
settle the question against the conclusions of Duchartre, who con- 
fidently decided that a could not absorb water or aqueous 
vapor. The gardeners could never believe this, and it is now clear 
that leaves and other green parts may imbibe moisture and do so 
evidently under favorable circumstances. 

Note on the Genus Oudneya Brown, by Dr. Henry Trimen. 
The accidental discovery of Dr. Oudney’s herbarium, which 
Brown had tucked away, has brought to . + the plant upon 
which Robert Brown founded this genus. It proves to be the 
Henophyton deserti, as the authors of the Genera Plantarum had 
indeed surmised, though they had sought in vain for the original. 
A nice question in nomenclature now arises. Brown unqualifiedly 
calls his plant the Hesperis nitens of Viviani, Cosson and Durieu, 
trusting to this, and ascertaining that the plant in their hands is 
not Viviani’s Hesperis, confidently concluded that it could not be 
Oudneya, and so established, upon its true characters, the genus 
Henonia or Henophyton. Hooker and Bentham adopt the genus, 

uessing that it may be Brown’s Oudneya, a conclusion to which 
rown’s character would never lead them. For the latter, not 
having mature seed, makes of it an Arabideous genus, instead of. 
a Brassicaceous. Shall the rightly characterized genus now be 
superseded by the imperfectly and by implication erroneously 
described genus, which was also confused with something else? 
Dr. Trimen implicitly assumes that it should. If Brown had been 
a botanist of less fame and less accuracy, the current name (Heno- 
ype would prebably remain undisturbed. The question may 
settled by enquiring what course the authors of the Genera 
Plantarum would have pursued if they had identified Brown’s 
genus by finding his specimen. We suppose they would have 
adopted the older name of Oudneya; and if so, it may claim to 

6. Floral Dissections illustrative of the typical Genera of 
the British Natural Orders, Lithographed by the Rev. GrorcE 
Hxnstow, Lecturer on Botany at St. Bartholomew’s Hospital, &c. 
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For the use of Schools and Students in Botany. London: E. 
Stanford.—An oblong 4to, with 20 pages of letter-press and 8 

lates crowded with well-chosen analyses, of rather small size, 
osesetin one and two hundred on each plate. The price is not 
mentioned, and is probably low; the execution of the figures is 
fairly good, and the letter-press explaining them is also a model 
of condensation. The book may be recommended to students and 
classes in the United States. A. G, 

7%. Decease of Botanists.—The mortality among botanists dur- 
ing the first half of the year 1879 is remarkable. Among the 
deceased are the venerable Reichenbach, Itzigsohn, Angstrém, 
Bueck (who made the Candollean index), Wm. Schimper (the 
schoolmate of Agassiz and one of the first investigators of phyllo- 
taxy, but who passed most of his life in Abysinia), Grisebach, 
Karl Koch, Moore of Glasnevin, besides our own Bigelow and 
Robbins. A. G. 

8. Psycne: Anatomy of Amblychila cylindriformis Say, by 
C. F. Gisstrr. This carefully prepared memoir is published in 
volume II of Psyche, the number for May-June, 1879. It is illus- 
trated by one plate, well executed on stone by the author. 


IV. MIscELLANEOUS ScIENTIFIC INTELLIGENCE. 


1. Preliminary Note on the Substances which produce the Chro- 
mospheric Lines; by J. Norman Lockyer, F.R.S.—Hitherto, 
when observations have been made of the lines visible in the sun’s 
chromosphere, by means of the method introduced by Janssen 
and myself in 1868, the idea has been that we witness in solar 
storms the ejection of vapors of metallic elements with which we 
are familiar from the photosphere. 

A preliminary discussion of the vast store of observations 
nana by the Italian astronomers (chief among them Professor 
Tacchini), Professor Young and myself, has shown me that this 
view is in all probability unsound. The lines observed are in 
almost all cases what I have elsewhere termed and described as 
basic lines; of these I only need for the present refer to the 
following :— 

b; ascribed by Angstrém and Kirchoff to iron and nickel. 
bs ngstré6m to magnesium and iron. 
5268 by Angstrom to cobalt and iron. 
ealcium and iron. 
‘* cobalt and iron, 
“nickel, 
“ calcium, but to strontium by myself. 
5416 an unnamed line. 
Hence, pede | out the reasoning employed in my previous 
paper, the bright lines in the solar chromosphere are chiefly lines 

ue to the not yet isolated bases of the so-called elements, and 
the solar phenomena in their totality are in all probability due to 
dissociation at the photospheric level, and association at higher 
levels. In this way the vertical currents in the solar atmosphere, 
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both ascending and descending, intense absorption in sun-spots, 
their association with the facule, and the continuous 
spectrum of the corona and its structure, find an easy solution. 

We are yet as far as ever from a demonstration of the cause of 
the variation in the temperature of the sun; but the excess of 
so-called calcium with minimum sun-spots, and excess of so-called 
hydrogen with maximum sun-spots follow naturally from the 
hypothesis, and afford indications that the temperature of the 
hottest region in the sun closely approximates to that of the 
reversing layer in stars of the type of Sirius and a L 

If it be conceded that the existence of these lines in the chro- 
mosphere indicates the existence of basic molecules in the sun, it 
follows that as these lines are also seen generally in the spectra 
of two different metals in the electric arc, we must be dealing 
with the bases in the arc also. 

2. An Arabic Scientific Journal. — The first number of a 
Scientific Monthly Journal in Arabic, has been recently issued at 
Beirft, in Syria. It is published by Sh. Makarius & Company of 
that city. 

3. ‘Bulletino del Vulcanismo Italiano; Professor M. S. v1 
Rossi. Roma, 1878.—A few years ago Cav. Michele Rossi 
determined to attempt the collection and monthly publication of 
facts connected with Italian Vulcanology. The experiment suc- 
ceeded, and a volume of 140 pages has been issued recording all 
the phenomena of internal telluric dynamics observed in Italy and 
Sicily during 1878. A list is given of twenty-six Italian observa- 
tories where seismic observations are recorded, and whose obser- 
vers are in communication with Professor di Rossi. Among 
minor notices we find mention of various new seismological obser- 
vatories, including that of the Solfatara at Pazzuoli, and of the 
earthquake which was felt at Fiulmalbo, Florence, and Rocca di 
Papa. There are letters on the application: of the microphone to 
seismological studies, from Professor di Rossi and Count G. Mo- 
cenigo; and the Umbrian earthquake of September, 1878, is de- 
scribed by Professor A. Ricci. Silvestri gives an account of the 
mud eruption which broke out on the sides of Etna near Paterno in 
December; and Palmieri continues his “ Cronaca Vesuviana” to 
the end of September, 1878. An exact account of the time of 
occurrence of earthquake phenomena in any part of Italy is 
entered in a tabular form, and it is surprising to notice that not a 
day passes in Italy without some indication of endogenous dy- 
namic action. At the end of the volume is a large diagram show- 
ing at a glance the daily distribution of earthquakes throughout 

taly, 


But the most interesting article in the Bulletino is that on the 
application of the microphone to the study of subterraneous 
meteorology, by Professor Michele di Rossi. In 1875 Count 
Mocenigo, of Vicon, made an observation which was nothin 
less than the fundamental fact of the microphone. He frome | 
that electric currents indicate in a galvanometer perturbations 
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and interruptions by means of frictions and shocks produced 
artificially between conductors not in perfect contact. He also 
observed that the same phenomena were produced by natural and 
unknown causes, when the apparatus had not received any artifi- 
cial shock. From the account of his observations Professor di 
Rossi concludes that these unknown perturbations arose from 
microseismic oscillations of the soil. He communicated his views 
to Count Mocenigo, who at once commenced experimenting in 
the direction indicated, when the news of the invention of the 
microphone in America was received, Professor di Rossi then 
commenced a series of experiments with the microphone in the 
Seismic Observatory which he has established at Rocca di Papa, 
seventeen miles from Rome. A special microphone, consisting of 
a balanced pointed lever lightly touching a plate of silver, was 
mounted on a stone pedestal and was placed twenty meters under 
ground, at a distance from habitations and from roads. It was 
also thoroughly isolated, and shut up in a box filled with wool. 
The instrument was watched during some of the stillest hours of 
the night, and the same mysterious sounds which Count Mocenigo 
had recognized were heard by di Rossi, which he considers were 
incontestably natural and intratelluric. The microseismic sounds 
were speedily differentiated from other sounds, and their nature 
was completely confirmed by their frequent coincidence with 
motions of the seismograph. On one occasion, as di Rossi was 
listening at about half past three o’clock in the morning, the tele- 
hone connected with his subterranean microphone emitted sounds 
ike the discharge of musketry, of such loudness that he feared 
they would awaken a child who slept in the same room, and he 
therefore disconnected the telephone. A short time afterward, 
toward four o’clock, a sensible shock of earthquake occurred, for 
which the sounds had been the on preparation. The 
microphone was afterward transported to the observatory on 
Vesuvius, and it was then possible to trace the precise correspond- 
ence between the movements of the seismograph and the sounds 
of the microphone. The above is condensed from G, F. Rodwell, 
Nature, vol. xx, p. 179. 

In this connection it may be remarked that the sources of the 
seismic vibrations which become audible through the microphone 
may be various. Thus, they might be produced by: 

(1.) The explosion of bubbles made by the escaping vapors, 
which in the case of viscid lavas would require considerable inter- 
nal pressure before rupture. 

(2.) The sudden production or condensation of vapors. 
ts The more general condition of stress produced in the earth’s 


crust, resulting in more or less yielding along lines of least resis- 


tance. 
The premonitory sounds heard in the microphone may with 


probability be referred to the first or second class. C. G Re 
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